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THE PLACE OF THE OBLITERATIVE OPERATION 
IN FRONTAL SINUS SURGERY .*+¢ 


EDWARD H. LYMAN, M.D., 
St. Louis, Mo. 


I. INTRODUCTION. 


This paper is presented as a study of the problem of frontal 
sinus surgery. The literature is reviewed. Three illustrative 
cases are reported from a series of 17 cases of frontal sinus 
infection in which surgery was performed. In 11 cases an 
obliterative operation of the frontal sinuses was done. In two 
cases a gold Ingals’ tube was permanently inserted. In four 
cases a modified Lynch type operation was done. One case 
from each of these three groups is reported in detail. An 
analysis of these cases is presented in an attempt to arrive at 
a rational basis for the proper type of surgical treatment of 
frontal sinus disease. 


IT. HISTORICAL REVIEW. 


The literature on frontal sinus surgery is voluminous and 
controversial. Time and again the pendulum swings toward 
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and away from radical surgery. Ogston,' in 1884, was the 
first to report opening the frontal sinuses for the drainage of 
infection. Riedel,? in 1898, first described the complete 
obliterative operation on the frontal sinus. This apparently 
attracted little attention in this country. In 1903, Killian® 
described his operation for frontal sinus disease. In the classi- 
cal Killian operation, the entire floor and all of the front wall 
of the frontal sinus, except a bony bridge to preserve the 
orbital ridge, are removed. The Killian operation attracted 
widespread attention and became very popular in this country. 


In 1905, there were Symposiums on frontal sinus disease 
at the Annual Meetings of both the Americal Laryngological, 
Rhinological and Otological Society, Inc., and the American 
Laryngological Society. There were several other articles pub- 
lished that same year. There was great interest in surgery 
of the frontal sinus. Coffin‘ discussed various external opera- 
tions which were being developed and classified them in three 
types: 1. the Ogston-Luc with a relatively small opening into 
the sinus through the anterior wall, 2. the Killian operation, 
8. the open method, attempting to obliterate the sinus by 
packing through an open wound (Kuhnt-Coakley). Although 
he performed radical operations on the frontal sinus, he 
decried “frenzied surgery.” He also mentioned the desira- 
bility of X-rays which were just coming into use. Richards® 
reported 14 cases, most of which had a stormy course with 
several operations, usually starting with a Killian operation 
and ending up with external obliteration. Coakley® discussed 
frontal sinusitis, acute and chronic, and used a radical oblit- 
erating type of operation with packing of the open wound. 
In the acute cases he first infracted the middle turbinate or 
removed its anterior end. If improvement did not follow, he 
performed a radical operation promptly. The severe cases 
were desperate and frequently died. The idea of waiting until 
the acute symptoms had subsided before radical surgery was 
done had not been presented. In his chronic cases the mor- 
tality rate was much lower. At the same time other authors 
strongly urged reliance on intranasal treatment. Casselberry’ 
was very emphatic, citing the high mortality and the great 
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deformity of the radical operation. Ingals* first described his 
flanged, expanding gold tube, which is still in use today. As 
he originally presented it, it was for intranasal introduction 
with a special introducer and was left in place only tempo- 
rarily. 


The first wave of enthusiasm subsided as the dangers of 
frontal sinus operations became apparent. Logan Turner® 
discussed operative treatment of chronic frontal sinusitis. He 
said that there were two main. principles. In the one, the 
sinus was preserved and, in the other, the sinus was obliter- 
ated. He felt that the Killian operation was the best procedure 
and gave a higher percentage of cures; however, he stressed 
the high operative mortality and cited 24 cases of death fol- 
lowing operation. Freudenthal’® also stressed the dangers of 
surgery. He felt that the majority of cases would improve 
with intranasal treatment, but that some would need radical 
operation. He made a large nasofrontal opening. It was not 
realized until much later that the resulting scar tissue had a 
strong tendency to contraction. 


Barnhill" discussed the surgical treatment of empyema of 
the frontal sinus. He stated that it was necessary to remove 
completely all pyogenic structures, to provide ample drainage 
of the operated parts and to get the cavity to heal either by a 
healthy nousuppurative lining or by complete obliteration of 
the space by means of granulation tissue. Of the types of 
operation he preferred the Coakley type of external oblitera- 
tion but admitted the great deformity. He took note of the 
controversy between proponents of conservative and radical 
treatment. He also emphasized the dangers of both intranasal 
and external frontal operations. Knapp,’ in 1908, was the 
first to approach the frontal sinus externally through the 
floor ; however, if the sinus was large he made a small opening 
through the anterior wall to reach the upper part of the sinus. 
Knapp’s operation never received widespread recognition until 
Lynch much later popularized the approach through the floor 
of the frontal sinus. 
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In England there was much disagreement about surgery of 
the frontal sinuses. Many men were dismayed at the deform- 
ity and high mortality rate; however, Sir St. Clair Thomson, 
Watson Williams and others** favored the radical operation, 
either a Killian type or an osteoplastic flap type. Watson 
Williams was one of the first to mention cicatricial stenosis 
of the nasofrontal duct after operative enlargement. 


In 1912, MacKenty and Cocks" discussed the various radical 
frontal sinus operations. They classified them in three groups: 
1. removal of the anterior wall (Ogston-Luc, Kuhnt), 2. re- 
moval of the floor (Jansen), 3. removal of both the anterior 
wall and floor (Riedel, Killian). They preferred Knapp’s 
method of going through the floor and reported six successful 
cases. 


Dissatisfaction with frontal sinus operations has led to the 
presentation of many modifications of previous procedures. 
This has continued to the present time. In 1913, McKimmie’® 
described a modification of the Killian operation. In the same 
year McKenzie** presented the first comprehensive article in 
English about diffuse osteomyelitis from nasal sinus suppura- 
tion. He said that the osteomyelitis was secondary to infec- 
tion, either spontaneously or postoperatively, and was more 
apt to follow acute cases in both categories. In the cases of 
operated osteomyelitis recorded to that time all patients died. 
This was a very important step in the realization of operation 
in the acute phase of disease as a cause of osteomyelitis. 


Imperatori*? reported a case, in 1915, which developed 
meningitis from an exacerbation of a chronic frontal sinusitis 
four years after a Killian operation, and died. At autopsy the 
nasofrontal duct was found to be closed off. This is cited as 
an instance of the early recognition of the importance of 
patency of the nasofrontal duct in cases in which the frontal 
sinus is not completely obliterated. Beck’* was one of the 
earlier authors to emphasize the cicatricial closure of the 
nasofrontal duct after any operation which destroys the mu- 
cous membrane and disturbs the bone of the internal nasal 
crest. He suggested an osteoplastic type of operation which 
attempted an operation from the frontal sinus to the nose 
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posterior to the duct itself. This did not seem to be effective. 
Lothrop” then described his new external operation which 
opened both frontal sinuses and left a large opening into the 
vault of the nose. This was more successful and is still 
referred to occasionally. Pattee*® endorsed the Lothrop proce- 
dure, although he felt that the external operation was needed 
only occasionally. Moore*' believed that more external frontal 
operations should be done and preferred Lothrop’s operation. 


Tilley** reported a case of acute osteomyelitis of the frontal 
bone with operation and recovery. It is mentioned specifically 
because it is apparently the first case of this sort in which 
simple external drainage was performed early, and then three 
weeks later, after partial subsidence of the acute phase, exten- 
sive bone removal with obliteration of the frontal sinuses was 
done. This case was not of the extreme fulminating type. It 
is interesting to consider this report as a precursor of J. M. 
Brown’s teaching somewhat later. 


In 1921, Lynch** described his operation, stressing removal 
of the floor of the frontal sinus, complete ethmoid exentera- 
tion and complete removal of the sinus lining. This operation 
at once gained widespread popularity, and all frontal opera- 
tions through the floor of the sinus have come to be known as 
Lynch or Lynch-type operations, even though Knapp and Jan- . 
sen long antedated Lynch. 


Harris,** discussing reasons for failure of the Killian opera- 
tion, mentioned three main difficulties: 1. failure to obtain 
complete obliteration, especially behind the orbital arch, 2. re- 
infection, 3. contraction of the nasofrontal duct with trapping 
in the remains of the sinus. In 1923, Skillern,** Fielding 
Lewis” and Howarth*’ wrote articles advocating external 
operation when needed. 


Bulson** reported a case of apparently spontaneous osteo- 
myelitis which was cured. The patient refused a radical oper- 
ation at first, so simple external drainage was done. Two and 
one-half months later a radical operation was done to remove 
the diseased bone. long after the acute process subsided. This 
was similar to Tilley’s case. 
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Sewall,*® in 1926, first reported performing external opera- 
tions on the ethmosphenoid-frontal group of sinuses under 
local anesthesia, the chief advantage being a marked decrease 
in the amount of bleeding. Hurd* reported three unusual 
cases of frontal sinus disease which demonstrated some of 
the complications and variations that may occur. The first 
case required multiple operations several years after having a 
Killian operation because of the development of several muco- 
celes. The patient finally recovered after the final operation, 
which was a modified Lothrop procedure to provide drainage 
into the nose. The second case developed an ossifying perio- 
stitis. This case recovered after an obliterative frontal opera- 
tion. Infected pockets were found trapped within the ossify- 
ing tissue. It has some similarity to one of the cases to be 
reported in this thesis. The third was a traumatic case in 
which a Killian-Lothrop type procedure was done. Twenty- 
five days later the patient needed reoperation. The bony 
bridge of the orbital ridge, the cribriform plate and the pos- 
terior wall of the frontal sinuses were all found to be necrotic. 
The patient then made a slow but uneventful recovery. 


Lillie and Anderson," in 1927, advocated a two-stage opera- 
tion for the frontal sinuses. They advised preliminary intra- 
nasal surgery under local anesthesia as the first stage. In 19 
of their 60 cases this was sufficient. In the others they pro- 
ceeded with the second, or external, stage. They obliterated 
at least the upper portion of the frontal sinus if the front 
wall was involved, e.g., with a fistula. They felt that this 
could be readily done by attention to details such as beveling 
the edges of the bone; furthermore, this, plus avoidance of a 
vertical incision, helped to lessen the deformity in their cases. 
In the same year Gill** also advocated obliteration rather than 
an attempt to restore a badly infected sinus. 


Mithoefer** was one of the first to advocate grafts to line 
the nasofrontal duct after a Lynch type operation. He used 
mucous membrane grafts from the nose and even the lip in 
some cases. Lothrop,** in 1928, stated that there were certain 
objections to all types of radical operations on the frontal 
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sinus. He discussed the difficulty of the occurrence of granu- 
lations postoperatively ; also, the importance of waiting for a 
quiet stage in which to perform the radical operation. 


A good presentation of gross and microscopic pathology in 
frontal sinus disease was given by Simpson and Harris,** in 
1928. They found that there were frequently chronic changes 
in apparently acute cases, and they particularly noted fre- 
quent bony involvement such as osteitis, focal necrosis, osteo- 
myelitis and periostitis. 


H. W. Lyman* reported an unusual case in 1928. His 
patient had a chronic left frontal sinusitis and was found to 
have huge frontal sinuses. A Lynch operation was done on 
the left frontal sinus which required the use of uterine 
curettes for removal of the lining. The patient was symptom- 
free for 20 years before a recurrence. His nasofrontal duct 
was found to be closed on examination, in 1948; an Ingals 
gold tube was then inserted to be left in permanent position. 
This use of the Ingals tube for permanent insertion will be 
discussed in further detail later. 


Lewis,*’ in 1929, strongly condemned all radical sinus sur- 
gery as destroying all hope of return to anywhere near normal 
function. In discussing surgical principles in the treatment of 
chronic sinus disease, Sewall,** in regard to the frontal sinus, 
cited the desirability but the difficulty of obtaining complete 
obliteration. As an alternative an attempt is made to get 
drainage. Here one is beset by the difficulties of closure by 
sear tissue. 


Cullom,* after reviewing the history of frontal sinus sur- 
gery, concluded that Riedel’s operation was too deforming and 
that Killian’s operation was ineffective in obliterating the 
sinus. He advised taking one’s time, doing intranasal work 
first and then proceeding with a Lynch type of operation. 


Lillie,” in 1931, presented a discussion of postoperative 
complications following radical external frontal operations. 
In a series of 158 cases of either Killian or Lynch operations 
there were complications in 45 cases with three deaths (two 
from meningitis and one from brain abscess). Among the 
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nonfatal complications were localized osteomyelitis requiring 
removal of sequestrums, orbital cellulitis, orbital abscess and 
erysipelas. Anderson,*' in a series of 101 cases of either Kil- 
lian or Lynch operations, stressed two causes of failure: 1. in 
the Killian procedure, incomplete operation, resulting in the 
development of infected pockets; 2. in the Lynch procedure, 
contractures of the nasofrontal duct. 


In 1933, Mosher with Judd* presented his views on treating 
acute fulminating osteomyelitis of the frontal bone by early 
radical complete removal of the infected bone with a normal 
margin, including complete removal of the frontal sinuses. 


In the same yéar Smith* described his radical operation in 
which he exenterated the ethmoids, sphenoids and frontals 
and then inserted a split thickness skin graft in an attempt 
to form a new nasofrontal duct. He soon reported** a modi- 
fication of his grafting technique in order to enhance the suc- 
cess of the graft. 


Interest in the condition of the lining of the operated fron- 
tal sinus was stimulated by the report of Coates and Ersner,** 
in 1930, that in the dog the lining regenerated after its surgi- 
cal removal; however, as a result of some rather extensive 
experimental surgery on dogs, Hilding** arrived at quite dif- 
ferent conclusions. He found that when strips of epithelium 
were removed they were replaced with heavy scar, which in 
certain locations interfered with mucus flow, and if near the 
osteum could block it. If the lining were completely removed, 
he found*’ that the sinus may obliterate but frequently did not. 
Some were found to be fairly well restored, but in most of 
his animals there were scattered cysts filled with mucin in 
the frontal sinuses. This corroborates the clinical finding of 
infected pockets found in reoperated cases, a condition which 
has been reported so many times. 


Kleinfeld,** in 1934, reported a case of successful collapsing 
of the frontal sinuses with a Riedel operation. This case had 
previously had a Killian operation. The obliteration was done 
because of signs of impending intracranial complications. At 
the final operation the orbital bridge of bone was found to be 
partly necrotic. The patient recovered. 
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Sewall* proposed a new type of mucosal flap drawn up into 
the region of the nasofrontal duct from the lateral nasal wall 
in an attempt to help form a new duct. 


Skillern®’ reported several cases of obliterative frontal 
sinusitis with infection trapped in the newly growing thick 
bone. He called this process osteanagenesis. His cases re- 
quired radical operation with complete removal of the front 
wall of the frontal sinus. 


Diggle and Cawthorne,” in 1936, apparently expressing the 
general trend of thought in England, advocated very conserv- 
ative treatment of both acute and chronic frontal sinusitis. 


In 1936, Reaves** demonstrated a practical application of 
the idea of avoidance of trauma to the nasofrontal duct. In 
chronic cases, with a fistula, he advised a Killian type of 
operation leaving a bony bridge, cleaning out the ethmoids 
into the nose but saving the nasofrontal duct (identified by 
a probe at operation). He drained his cases externally at 
first; then the drainage went through the hole in the ethmoids 
until this scarred up. He felt that by that time the natural 
frontal duct had recovered its function and could drain the 
remaining small cavity. This would seem to be a definite ad- 
vance but was not studied further until some years later. 


Adson and Hempstead,** in 1937, described an unusual op- 
eration for obliteration of the frontal sinus in the presence of 
osteomyelitis. They used an inverted U-incision, removed the 
bone from above downward, taking away the posterior wall 
of the sinus but leaving the anterior wall intact. They tried 
to remove the mucosa with tincture of iodine. Then the dura 
and brain came forward into contact with the anterior bony 
wall to obliterate the sinus. There are several very obvious 
objections to this procedure, of course. When there is infec- 
tion in the bone, the anterior wall almost always is involved 
first. The technical difficulty of removing the sinus membrane 
would be very great since one of the essential conditions for 
successful operation is good exposure; furthermore, such wide 
exposure of the dura left in contact with infected tissue would 
be highly undesirable. Comments on this procedure have not 
been offered by any other authors. 
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In 1937, Mosher™ said that the frontal sinus operation was 
still unsatisfactory and that the technique of epidermatizing 
the enlarged duct or in obliterating the sinus must be per- 
fected. He felt that it would be necessary to remove both 
anterior and posterior walls to obliterate the frontal sinus 
successfully. Skillern® felt that in cases with osteomyelitic 
involvement the entire anterior wall of the frontal sinus 
should be removed. 


In 1939, several rather startling ideas were proposed in 
frontal sinus surgery. None has been generally accepted nor 
is in use today; however, they are of interest as attempts to 
solve some of the problems involved. Williams and Fricke™ 
proposed the use of radium to keep the nasofrontal opening 
patent postoperatively but admitted that it was not entirely 
successful. Matis®’ described a “subperiosteal” operation on 
the frontal sinus done through the nose and outside the bony 
edge of the nasal vault. The disadvantage of operating by 
touch on the frontal sinus seems rather obvious. Kepes** pro- 
posed a modification of the Killian operation in which he 
removed the medial half of the bony bridge which Killian 
originally preserved. Kepes felt that this helped to obliterate 
the medial portion of the sinus; however, this would make 
the remaining bone even more prone to necrosis, and’ photo- 
graphs accompanying the article show a very marked vertical 
depression medially. Lothrop insisted that rasping the naso- 
frontal duct was advisable providing a bony ring was left; 
however, he then stated that “re-reaming” was easily done 
subsequently. 


Kettel®’ has used a coronal incision from ear to ear, reflect- 
ing the scalp downward to expose the frontal bone. Patter- 
son” first mentioned the use of chemotherapy in 1939. He 
felt that prontosil (the first sulfonamide available) made it 
easier to wait for the best time to operate. He felt that occa- 
sionally the anterior wall needed removal, in which case he 
was careful to bevel the edges of the bone. Jones** advocated 
radical bone removal in cases with osteomyelitis involvement. 
It is interesting to note that he used the hairline or eyebrow 
incision and had abandoned the vertical T-incision. Dill** 
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advocated more conservative handling of cases of osteomye- 
litis with early drainage and later removal of sequestrums 
and obliteration of sinuses if necessary. 


Anthony,” in 1940, stated that one of the greatest causes 
for failure in operation, with recurrence of infection, was 
closure of the nasofrontal opening. He proposed the perma- 
nent insertion of a gold Ingals tube to keep the nasofrontal 
channel open. He reported 10 cases in which this was success- 
ful, although, theoretically, this would not be so desirable as 
a normal duct lined with ciliated epithelium. This idea cer- 
tainly seems to be a great advance in a certain type of case 
in which the sinus is not obliterated and yet the duct cannot 
be saved. This was done in H. W. Lyman’s case upon reopera- 
tion, as noted above. 


Goodale,” in 1942, reviewed 182 cases of frontal sinus dis- 
ease at the Massachusetts Eye and Ear Infirmary in an effort 
to determine the most important causes of failure in frontal 
sinus surgery. In 123 cases of infection there were 38 recur- 
rences, or 30.8 per cent. In 18 cases of mucoceles there were 
four recurrences, or 22.2 per cent. In the cases of infection, 
four Killian operations were done with three recurrences; 
106 Lynch type operations were done with 30 recurrences ; and 
13 obliterative operations were done with five recurrences. In 
the cases of mucocele 11 Lynch type operations were done 
with three recurrences ; and seven obliterative operations were 
done with no recurrences. He found that the three most im- 
portant conditions causing recurrence necessitating secondary 
operation were: 1. scar tissue, 2. remnants of frontal sinus 
floor, 3. ethmoid extension; therefore, he advised that in either 
obliterative or drainage operations consideration must be 
given to complete removal of the frontal sinus floor and the 
ethmoid cells. In 1942, Fred** reviewed 40 cases of fulminat- 
ing osteomyelitis at the same hospital. He found that lower 
mortality came with early complete removal of the frontal 
bone; however, he predicted that the sulfonamides would per- 
haps convert fulminating cases of osteomyelitis into slowly 
progressive or localizing types, thus permitting more conserv- 
ative treatment, i.e., the use of sulfonamides with early drain- 
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age through the floor and later removal of sequestrums if 
necessary. Wails*’ advised conservative handling of osteomye- 
litis following frontal sinusitis. He used early drainage of the 
sinus followed by removal of sequestrums. He later operated 
on the sinuses, usually using a Lynch type procedure, occasion- 
ally a Riedel type. Jones** warned that sulfonamides might 
mask the clinical course of osteomyelitis and reported a case 
that died suddenly of a brain abscess. He felt that osteomye- 
litis of the frontal bone should, therefore, be handled radically 
as he had previously advocated. 


Reporting on a series of surgical experiments on the frontal 
sinus in dogs, Walsh,*® in 1943, made some very important 
observations. He had three groups of animals. In Group I, 
the nasofrontal duct was enlarged and the rest of the sinus 
was left untouched. In Group II, the entire sinus was cleaned 
out and the duct was enlarged. In Group III, the sinus was 
cleaned out but the nasofrontal duct was left untouched. After 
the animals were sacrificed, he found that in Groups I and II 
the sinuses were grossly and microscopically infected. In 
Group III the sinuses were clean, with completely regener- 
ated lining present. He suggested that there might be a simi- 
lar response in man as a reason for failures in frontal sinus 
surgery. He reported three cases of chronic frontal sinus 
infection in which obliteration was not deemed indicated and 
in which a Lynch type operation, modified by leaving the naso- 
frontal duct alone, was done with apparently good results. 
This is a logical extension of Hilding’s work and seems to be 
an important advance in frontal sinus surgery. Four of the 
cases discussed in this paper were successfully treated in this 
manner. The classification of surgical cases into three main 
categories, of which Walsh’s type is one category, will be dis- 
cussed later. 


In 1944, there were four articles published on the use of 
penicillin in the treatment of osteomyelitis resulting from 
frontal sinusitis. Iglauer,”’ Kirby and Hepp,*! Putney” and 
Colbert™ all agreed that penicillin combined with adequate 
surgical treatment offered great hopes of reducing the mor- 
tality of the disease and permitting more conservative surgical 
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management. They also found that the sulfonamides were 
relatively ineffective. Schnitker and McCarthy” confirmed 
these findings in 1945, but emphasized that penicillin is not a 
substitute for surgery. They found that surgical excision of 
diseased bone was necessary in most instances and that it 
could be done as soon as the infection was controlled by peni- 
cillin, at which time primary closure of the scalp was a feasi- 
ble procedure. They then performed a secondary operation 
for correction of the bony defect three months later, using a 
tantalum plate. 


Discussing causes of failure in the surgical treatment of 
chronic sinusitis, Russell** stated that long standing cases 
with high grade degeneration of the mucous membrane, de- 
nuded bone, necrotic areas and fistulous tracts were unsuitable 
for drainage and needed complete obliteration of the frontal 
sinuses. He said that by far the most satisfactory of the 
obliterative operations was Riedel’s, and that although the 
deformity was severe, corrective plastic surgery was improv- 
ing. He felt that only a small percentage of cases needed 
obliteration, but in those that did, one should not temporize. 
Goodale, in 1945, suggested the permanent placement of a 
sheet of tantalum foil for the formation of a nasofrontal duct 
after the Lynch operation. This idea has received considerable 
favorable attention. Jesberg™ felt that complete obliteration 
of the frontal sinus produced too much deformity and pro- 
posed an operation in which the lateral half of the sinus was 
obliterated, converting it into a small cavity which he felt was 
easier to drain. This is essentially a compromise. Van Alyea‘ 
strongly advised conservative surgical measures directed to- 
ward institution of adequate sinus drainage. He felt that 
radical removal of sinus mucosa was seldom indicated. 


Boise,”® in 1942, strongly advocated early trephining 
through the floor of the sinus in acute frontal sinusitis as a 
measure to prevent the development of complications such as 
osteomyelitis and intracranial extension. This idea was em- 
phatically seconded by Brown,*® who also said that penicillin 
was very useful but did not remove pus already present. 
After the acute process has subsided, Brown advised a Lynch 
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type external operation leaving the nasofrontal duct intact 
according to Walsh’s idea. Goodyear* also favored early tre- 
phining in acute frontal sinusitis. He further recommended 
the permanent insertion of Ingals’ gold tube in all external 
frontal operations, just as had Anthony a few years before. 
In attempting to obliterate certain frontal sinuses, Goodyear 
modified the Killian operation by packing the skin down into 
what was left of the frontal space. One would expect marked 
deformity with such a maneuver. 


In 1946, Weille*? reported a new series of cases at the Mas- 
sachusetts Eye and Ear Infirmary. There were 276 cases, 
requiring 862 operations. In the Lynch operations closure of 
the nasofrontal duct was the overwhelming cause of failure. 
He was impressed by Goodale’s tantalum foil and Walsh, 
Brown and Hilding’s idea of leaving the duct alone as prom- 
ising attempts to remedy this cause of failure. He found that 
in the obliterative operations, besides the drawback of de- 
formity, frequently the sinus had not actually been obliter- 
ated. Mosher** summaried his views on frontal sinus surgery 
in “My Milestones.” He reiterated his advice to respect the 
virginity of the nasofrontal duct because if traumatized it 
always scars down. He mentioned the work of Hilding and 
Walsh. He felt that in acute frontal sinusitis early external 
trephining as advocated by Brown was the best procedure. 
He discussed the difficulties of the various frontal sinus opera- 
tions and said he had never been satisfied with any of them. 
He felt that if the frontal sinus required obliteration, it 
would be best to remove both anterior and posterior walls. 
Finally he felt that antibiotics were a tremendous aid in treat- 
ing osteomyelitis, but that if edema was present and did not 
regress in 48 hours extensive bone removal should still be 
practiced. 


Negus* presented his views on frontal sinus surgery in 
1947. In the external operation he used a small incision, did 
not remove all of the floor, did not curette out the membrane 
and enlarged the nasofrontal duct, using a skin graft. This 
is in direct contrast to the opinions found in current Ameri- 
can literature. In the same year Erich and New* presented 
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an acrylic obturator which they inserted into the nasofrontal 
passage a few days postoperatively and left in place for six 
months. They felt that this gave the passage time to become 
epithelialized. Besides the obvious objection to wearing a 
bulky obturator which blocks one side of the nose for six 
months, there remains the question whether this new passage 
would not eventually contract and close. Bergara* described 
a very complicated “osteoplastic” operation, making a flap of 
the anterior frontal sinus wall which he replaced at the com- 
pletion of the operation. He had nothing to contribute to the 
problem of dealing with the nasofrontal duct. This type of 
operation has been reported several times but has never 
gained acceptance in this country. 


In recent years there have been a good many reports of 
various methods of repair of operative defects in the frontal 
bone. O’Connor*’ recommended the use of preserved isocarti- 
lage grafts. New and Dix** used autocartilage grafts from 
the thoracic cage. Kazanjian and his associates*.*° have used 
bone, cartilage, vitallium, tantalum and acrylic. They found 
that each material had certain advantages and disadvantages, 
hence they individualized their cases. Even more recently 
Peer® has used diced cartilage grafts and Lierle and Huff- 
man® have used autogenous cancellous bone broken up into 
minute bits. These last two methods are claimed to have the 
advantage of ease of molding into the desired shape and 
avoidance of subsequent ridges or bumps. 


In January, 1949, Arbuckle®* reported seven cases of 
chronic frontal sinusitis with complications, of which six 
required complete obliteration of one or both frontal sinuses. 
Winborn™ advised the following measures in the management 
of severe frontal sinus infections: heavy doses of penicillin; 
early trephining of the floor; and later, after subsidence of 
the acute process, an external operation, usually some type of 
modification of the Killian, to attempt to obliterate the sinus. 


Since this thesis was orginally submitted, Work® published 
an instructive article about the relation of the frontal sinuses 
to skull injury. He found that in cases in which tantalum 
plates had been inserted infection was inevitable if the plate 
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was in contact with the frontal sinus. He also noted that 
tantalum plates in the forehead were frequently subject to 
trauma and rather easily became bent. He strongly advised 
complete obliteration of the frontal sinuses prior to insertion 
of a tantalum plate for cosmetic repair of frontal defects. 


III. SUMMARY OF HISTORICAL REVIEW. 


Since the literature is voluminous it is advisable to give a 
summation. Ogston first opened the frontal sinus through the 
anterior wall for drainage in 1884. Riedel described complete 
operative obliteration of the frontal sinus in 1898. Appar- 
ently because of the deformity and the risk of the operation 
it did not become widely used. Killian, in 1903, described his 
operation and this was immediately greeted with a wave of 
enthusiasm. The enthusiasm soon abated as the high opera- 
tive mortality and the frequency of recurrence became appar- 
ent. Knapp first entered the frontal sinus through the floor 
in 1908 and this procedure was popularized, in 1921, by 
Lynch. It gradually was realized that this operation, too, was 
prone to lead to recurrence, chiefly because of closure of the 
nasofrontal opening. It was further gradually realized that 
radical frontal sinus surgery should not be done in the acute 
phase of infection except in the presence of a fulminating 
osteomyelitis. Many attempts have been made to solve the 
problem of postoperative closure of the nasofrontal duct. 
Ingals introduced his gold tube for temporary insertion in 
1906. It was not until 1940 that Anthony proposed permanent 
placement of the Ingals tube in the nasofrontal duct region. 
Goodyear also advised this in 1947. In 1942, Goodale sug- 
gested the permanent insertion of a piece of tantalum foil. In 
1933, Hilding reported his own experiments showing scarring 
and closure of the nasofrontal duct. In 1936, Reeves first 
proposed leaving the nasofrontal duct alone in external frontal 
sinus surgery. This was followed by Walsh who presented 
experimental and clinical evidence to further this idea in 
1943. Boies, in 1942, and shortly afterward Brown and Good- 
year, all strongly advised early trephining of the floor of the 
frontal sinus in acute infection. This idea has become gener- 
ally accepted. Many other ideas of variations in operative 
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technique and procedure have been proposed and discarded. 
In the last 10 years there have been a good many articles 
dealing with plastic repair of defects of the frontal bone. In 
the last few years reports have been presented discussing the 
use of penicillin in frontal sinus disease and its complications. 
Penicillin has been found to alter the prognosis of serious 
cases favorably and allow a more cautious and studied ap- 
proach to the proper surgical management of difficult cases. 
It has been found to reduce the incidence of radical operation 
but the antibiotics are not a substitute for surgery. It has 
enabled, generally, more conservative management of osteo- 
myelitis. Although most authors seem to have tried to avoid 
the Riedel obliterative operation, there have been occasional 
reports through the years of its successful use. 


IV. CASE REPORTS. 


The following three cases are presented with pertinent 
comments in each instance. Pictures, X-rays and microphoto- 
graphs are illustrated. One case is reported from each of the 
three types of cases. Thirteen of the cases were patients at 
the Veterans Administration Hospital, Jefferson Barracks, 
Mo.; four cases are from other hospitals. 


Case 1: F. V., a 21-year-old white male entered the Veterans Adminis- 
tration Hospital on the evening of Sept. 5, 1947, on the emergency surgi- 
cal service and was transferred to otolaryngology the next morning. He 
gave the history of having had a cold a week previously. Four days 
before admission he noticed a boil on the back of his neck and severe 
right frontal headache which prevented sleep. For the past two days he 
had noticed increasing swelling of the right eye. He also noticed aching 
in the right upper molar teeth. He had photophobia and nausea. In his 
past history he had been subject to boils but had never had any head- 
aches. Examination showed a young asthenic man severely and acutely 
ill. His temperature, on admission, was 101.8° F. There was diffuse 
edema extending about half way up the forehead. The right upper eyelid 
was red and very swollen. There was chemosis of the right eye. The 
nasal mucosa was acutely inflamed and very swollen. There was thick 
yellow pus in both nasal fossae. There was a sharp deviation of the 
septum to the right. There was a draining furuncle on the back of the 
neck. He was started on 50,000 units of penicillin every three hours on 
admission. The next morning this was increased to 100,000 units every 
three hours, and he was then started on 1 gm. of sulfadiazine every four 
hours with an initial dose of 4 gm. The edema of the forehead continued 
to increase and reached the hairline during the morning after admission. 
It was felt that he had an acute fulminating right frontal sinusitis with 
spreading osteomyelitis; therefore, the floor of the right frontal sinus was 
trephined under local anesthesia at noon on Sept. 6, 1947. The opening 
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Front and lateral views showing postoperative appearance following obliteration of the fron- 


2. Case 1. 
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tal sinuses. 
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was enlarged with mallet and gouge to a diameter of one-half cm. A 
small amount of liquid pus was obtained. A flat rubber drain was inserted 
and a dressing applied. The patient’s condition remained stationary for 
about 24 hours and then began to improve rapidly. The pain, swelling, 
fever and headache rapidly subsided. 


a 
o 
He 
g 
F 





Fig. 3. Case 1. Preoperative X-ray in Waters’ position with lipiodol 
showing extreme thickening of mucosa in frontal sinuses and blocked right 
nasofrontal duct. 


On Sept. 25, 1947, a submucous resection was done to improve the 
airway and facilitate intranasal drainage. On Oct. 1, 1947, the rubber 
drain in the right frontal sinus was removed. After the patient’s condi- 
tion had improved, extensive X-ray studies, including lipiodol films, were 
done to help determine the condition of his sinuses and frontal bone. 
X-rays showed a pansinusitis on the right side and clouding of the left 
frontal sinus. The right antrum was clear on irrigation and finally 
cleared on X-ray. Lipiodol could not be instilled into the right frontal 
even through a cannula in the nasofrontal duct. Oil instilled in the left 
frontal sinus showed very thickened irregular lining. The X-rays did not 
reveal the true extent of bone damage as found at operation. The sulfa- 
diazine was discontinued on Sept. 23, 1947. 
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On Nov. 6, 1947, a bilateral radical obliterative frontal operation was 
done under intravenous sodium pentothal anesthesia supplemented with 
local infiltration with 1 per cent novocaine. A horizontal incision just 
below the eyebrows was made and the periosteum elevated. A dehis- 
cence, about 1 cm. in diameter, was found in the anterior wall of the left 





Fig. 4. Case 1. Postoperatiye X-ray in lateral view showing obliteration 
of the frontal sinuses and the extent of bone removal. 


frontal sinus. On the right side the surgical opening through the floor 
was uncovered. The anterior wall of both frontals was rough, soft and 
spongy and was removed completely. The membrane was quite rough- 
ened and thickened. This was completely removed. The floor of both 
frontals was removed and the anterior ethmoids were cleaned out. There 
was thickened membrane in the ethmoids, but frank pus was found in 
only two of the left anterior ethmoid cells. The bone at the root of the 
nose and laterally about the upper outer rim of the orbits was taken 
down. Rubber drains were placed laterally on each side and brought out 
at the root of the nose. The periosteum was closed with chromic catgut, 
the subcutaneous tissue with plain catgut, and the skin with silk. A 
pressure bandage was applied. Specimens of tissue removed at operation 
revealed chronic osteomyelitis and chronic sinusitis. His postoperative 
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course Was completely uneventful. The drains were removed on the 
third postoperative day and the sutures on the fourth and sixth post- 
operative days. He developed a transient diplopia which rapidly dis- 
appeared. Penicillin was stopped on Nov. 17, 1947. The patient left the 
hospital on leave of absence on Nov. 19, 1947, and returned for periodic 
checkups until he was given his final discharge on Dec. 20, 1947. He has 
been completely well since that time. 


Fig. 5. Case 1. Microphotograph of piece of bone from anterior wall of 
frontal sinuses showing chronic osteomyelitis. 


Comment: This case illustrates the acute fulminating type 
of infection with early development of osteomyelitis as shown 
by the spreading edema of the forehead and the extreme tox- 
icity of the patient. Even with heavy doses of penicillin the 
patient became worse in a matter of hours until an external 
trephine was done through the floor of the right frontal sinus, 
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then he rapidly improved. It is important to note the long 
time elapsing before the obliteration was done. During this 
time extensive studies, including lipiodol X-ray films, were 
made in an attempt to determine the condition of the bone 
and sinuses. The X-rays never did show the full extent of the 
bone damage. It was finally decided that irreversible changes 
had occurred in the frontal bone and sinuses and, hence, oblit- 
eration was done. The incision below the brow gave excellent 
exposure, but the resulting scar was found to be more notice- 
able than a scar within the brow. Beveling the bony edges 
reduced the bony deformity. The cosmetic result was very 
good, as the pictures show. 


Case 2: C. A. V., a 52-year-old white male, was admitted to McMillan 
Hospital, St. Louis, Mo., on May 3, 1948, with the following history: 
This case was reported, originally, by H. W. Lyman, in 1928. He had a 
chronic suppurative left frontal sinusitis which required a Lynch opera- 
tion in 1925. The most noteworthy finding was the gigantic size of the 
frontal sinuses. In 1945, he had an acute flareup with an abscess pre- 
senting in the old operative site. This was incised and drained and a 
gold Ingals tube was inserted in the nasofrontal duct. The tube was 
spontaneously extruded eight months later. The patient remained symp- 
tom-free until April, 1948, when he developed pain and swelling above the 
left eye. This swelling was incised and drained as an outpatient proce- 
dure on May 1, 1948, with immediate relief. On admission to the hos- 
pital on May 3, 1948, examination revealed a draining fistula above the 
medial aspect of the left eye, in the site of the old scar. The right side 
of the nose was clean. The left side showed hypertrophy of the left 
inferior turbinate and pus in the upper portion of the nose. The left 
nasofrontal opening was found to be closed. The diagnosis of acute exac- 
erbation of chronic left frontal sinusitis was made. He was placed on 
300,000 units of duracillin daily and, on May 4, 1948, under sodium pento- 
thal anesthesia a gold Ingals tube was inserted for permanent emplace- 
ment. This was done by making a short incision under the medial por- 
tion of the left eyebrow and rasping downward into the nose. The rasp 
was then inserted in the nose and manipulated upward until the hole 
just made from above was entered. The mucosa of the frontal sinus was 
thickened but relatively intact. A gold Ingals tube, its flaring end com- 
pressed by a gelatin capsule, was inserted into the frontal sinus through 
the nose. The tube was manipulated both from above and below until it 
was firmly set in position. The wound was closed with silk sutures. 
Moderate bleeding was controlled by a postnasal pack kept in place dur- 
ing the operation. The sutures were removed on the third postonerative 
day. He was discharged from the hospital on May 8, 1948, and has 
remained symptom-free. The tube is still in place. 


Comment: This case illustrates the value of permanent 
insertion of a gold Ingals tube in a case in which the naso- 
frontal duct had been previously destroyed. The possibility 
that there were sufficient changes in the sinus lining and even 
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Fig. 6. Case 2. X-ray in front view showing the position of the tube. 
The extremely large size of the frontal sinuses can be seen, as can the 
thickening of the sinus membrane. 


in the bony walls to warrant obliteration had to be considered ; 
however, the extremely large size of the frontals, combined 
with the fact that this paient had already had several plastic 
operations for the repair of the left maxilla, which had been 
shattered by shrapnel, and the fact that he was symptom-free 
as long as the nasofrontal duct remained open led to the use 
of the procedure of permanent insertion of the gold Ingals 
tube. 


Case 3: H. W., a 40-year-old white male, entered the Veterans Admin- 
istration Hospital on March 25, 1949, with the complaint of right frontal 
headaches for five years. In 1944, during a search for foci of infection 
because of backache, an infection of the right maxillary sinus was found 
and an antrum window was made. He got along fairly well until about 
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one year before admission when the headaches began to recur. They 
gradually became worse and he finally came to the hospital. Examina- 
tion revealed pus in the right middle meatus, streaming over the right 
inferior turbinate. There was polypoid tissue hanging over the right 
middle turbinate. The previous antrum window was found to be closed. 





Fig. 7. Case 3. X-ray in Waters’ position showing clouding of right frontal 
sinus with sharply defined area of sclerosis adjacent. Lipiodol in antrums 
shows thickened lining in the right antrum. 


Pus was obtained on antral irrigation. Culture yielded hemophilus influ- 
enzae. Sinus X-rays revealed a pansinusitis on the right side with a well 
defined area of heavy sclerosis about the right frontal sinus. Lipiodol 
films showed marked thickening of the lining of the right antrum. There 
was thickened membrane in the right frontal sinus, but the nasofrontal 
duct was patent. 


A right Caldwell-Luc operation, with transantral ethmoidectomy and 
polypectomy was done on April 4, 1949. The antrum was full of pus and 
lined with badly infected thickened lining. The lining of the ethmoid 
cells was thickened with polypoid degeneration. The patient was given 
50,000 units of penicillin every three hours from April 5, 1949, to April 8, 
1949. His postoperative course was uneventful. Penicillin was resumed 
on April 20, 1949, and stopped on April 27, 1949. On April 20, 1949, a 
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right modified Lynch type operation was done under local anesthesia. A 
gently curved incision was made through the shaved brow on the right 
side to and through the periosteum. The right frontal sinus was entered 
through the floor. The bone was smooth, hard and thickened. Pus was 
found in the sinus and the mucosa was irregular and thickened. There 
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Fig. 8. Case 3. Microphotograph of portion of lining of right frontal sinus 
showing chronic inflammatory changes in the mucosa. 


was a sharp line of demarcation in the mucosa near the entrance to the 
nasofrontal duct which was patent. The mucosa, at the entrance of the 
duct, was normal. The mucosa, at the line of demarcation, was divided 
with a sharp knife and the lining of the sinus completely exenterated, 
leaving the nasofrontal duct and its entrance intact. There was a small 
lateral extension of the frontal sinus filled with infected granulations. 
This was completely exenterated. The floor of the sinus was completely 
removed. A small rubber drain was placed in the sinus and brought out 
through the medial end of the incision. The soft tissues were closed with 
catgut and the skin with silk. A small dressing was applied. The drain 
Was removed on the third postoperative day and the sutures on the fifth. 
The patient’s postoperative course was completely uneventful, and he 
left the hospital on April 29, 1949, completely relieved of his headaches. 
He has remain symptom-free since that time. 
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Comment: This case illustrates the type of sclerosing sinus- 
itis in which the bone surrounding the sinus becomes hyper- 
trophied and is apparently attempting to obliterate the sinus. 
Certainly there was no evidence of infection in the bone itself 
and the process may be considered a protective mechanism ; 
however, it is noteworthy that there was a tract filled with 
infected tissue projecting laterally from the main portion of 
the right frontal sinus. The sharp demarcation between obvi- 
ously infected sinus membrane and relatively normal mucosa 
leading into the nasofrontal duct was also very striking. This 
was felt to be an ideal case for a Lynch type operation as 
modified by Walsh and others to leave the nasofrontal duct 
intact. 


V. DISCUSSION. 


Consideration of this series of cases shows that cases of 
frontal sinus infection requiring surgery lend themselves to 
classification into three categories. The 11 cases in this series 
in the category requiring obliteration of the frontal sinuses 
can be classified into three main groups. Group 1 consists of 
the traumatic cases, in which infection of the frontal bone 
and sinuses follows external injury. There were two cases of 
this type. Group 2 includes the acute fulminating frontal 
sinus infections in which there is rapidly progressive involve- 
ment of the bone. There were two cases of this type. Group 3 
includes the cases of chronic infection in which there are 
repeated acute exacerbations and sooner or later the develop- 
ment of infection in the bone as manifested by draining fistu- 
las, necrotic areas in the bone and marked degeneration of 
the mucous membrane. There were seven cases of this type. 


In all of these cases there was severe infection in the frontal 
sinus itself with irreversible changes in the mucous mem- 
brane plus infection in the bony walls of the sinus. Penicillin 
and other antibiotics, such as streptomycin, are effective aids 
in treating these cases but do not take the place of surgery. 
The antibiotics cannot restore a necrotic membrane to normal 
and are admittedly not as effective in treating infection in- 
volving bone as that involving soft tissue alone. In all the 
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cases in which the frontal sinuses were obliterated, the bone 
of the front wall was soft and rough, and frequently discol- 
ored and necrotic. In contrast, in most of the cases the pos- 
terior wall was in good condition. In three of the cases there 
was a dehiscence in the posterior wall but the rest of the bone 
of the posterior wall was sound. In one of the traumatic cases 
almost all of the posterior wall had been destroyed at the time 
of the accident, or removed at debridement by the neuro- 
surgeon. 


In consideration of the proper time for operation, in the 
acute cases early drainage of the frontal sinuses through the 
floor is very important. Then a period of antibiotic therapy 
and observation for subsidence of the acute infection is essen- 
tial. This should take anywhere from three to six weeks, or 
longer, depending upon the individual case. If the pathological 
process is well localized, or is chronic when first seen, the 
waiting period may not need to be as long. 


Clinically, all of the patients whose frontal sinuses were 
obliterated have done well, with no evidence of reinfection in 
the frontal region. One case required a long period of obser- 
vation for possible neurological disease but finally became 
completely symptom-free. None has shown any evidence that 
the frontals were not completely obliterated. 


Another interesting fact is the presence of severe infection 
bilaterally in almost every case. In only two cases was one of 
the sinuses much less involved than the other. In these cases 
the mucosa was only moderately thickened and the nasofrontal 
duct was recognizable as such on the left side in contrast to 
the necrotic tissue in the right side with softening of the 
anterior wall. 


Cosmetically the best results have been obtained by using a 
horizontal incision gently curved to go through the brow with 
the connecting portion of the incision over the bridge of the 
nose at or near the frontonasal suture. The incision is curved 
downward from the inner end of the brow and then turned 
at a right angle to go over the bridge of the nose. Special 
attention is given to beveling the edges of the bone, trimming 
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down the upper and outer edges of the rim of the orbit, 
removal of any supraorbital extension of the frontal sinuses 
posteriorly and exenterating all or part of the ethmoid laby- 
rinths as needed. Gelfoam or oxycel is placed in any dead 
space which may be found remaining in the central portion 
of the operative field. Primary closure of the incision is 
practiced, with long, narrow, flat rubber drains placed to come 
out at each end of the incision. These are gradually shortened 
and are removed in a few days. Great care must be taken to 
approximate the skin edges accurately and smoothly about the 
bridge of the nose. The periosteum is sutured with inter- 
rupted chromic catgut and the skin with interrupted silk 
sutures. A moderate pressure bandage is kept on the forehead 
for about one week, being changed as needed. Mechanic’s 
waste is a good material to include in the bandage since it 
exerts gentle pressure. The skin sutures are removed in four 
to six days. There is considerable postoperative edema of the 
upper eyelids but this subsides without difficulty. Transient 
diplopia has been fairly frequent immediately postoperatively 
but has not been permanent in any of these cases. 


All of the patients were men. In women, the cosmetic 
aspect requires more attention, but with recent improvements 
in plastic surgery the main issue of dealing with the infection, 
which may be fatal if unchecked, should not be sidestepped. 


The small amount of constitutional reaction to this major 
operation is surprising; however, the patient is carefully pre- 
pared for surgery. Intravenous fluids, and whole blood if 
deemed advisable, are used during the operation. Penicillin 
is used intensively both pre- and postoperatively. Other anti- 
biotics, or one of the sulfonamides, may sometimes be used to 
supplement the penicillin. Various anesthetics have been used, 
usually including local infiltration with novocaine and adrena- 
lin plus either sodium pentothal, intravenously, or occasionally 
nitrous oxide and ether endotracheally. 


Admittedly, the cases of frontal sinus infection which need 
obliteration do not occur very frequently in relation to the 
total number of cases; however, when the occasion does arise 
it would seem best to study the patient carefully, prepare him 
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for operation and then proceed to definitive treatment and not 
try to temporize. These cases have been presented as illus- 
trations of this viewpoint. 


The question arises what to do about other cases in which 
obliteration is not indicated. It would seem that a certain 
number of cases would come into the second category, in 
which there is definite infection in the sinuses, causing dis- 
abling symptoms, not relieved by conservative treatment but 
showing no evidence of extension of infection to the frontal 
bone itself. There were four of these cases in the series. 
These cases seem to be well handled by the Lynch procedure 
as modified by Walsh, Hilding and Reeves to leave the naso- 
frontal duct intact. 


This leaves a third category of cases: those in which the 
nasofrontal duct has been destroyed, either by disease or by 
previous operation, and in which obliteration is not indicated 
or feasible. Case 3 illustrates this type. There was one other 
similar case, in which the duct had been closed off by a shrap- 
nel wound. Here the insertnon of a gold Ingals tube, to be 
left in place permanently, seems to be the best solution, as 
suggested by Anthony and Goodyear; Goodale’s tantalum foil 
is probably an alternative that would be just as effective. 
Although these cases do not have a duct with ciliary action, 
apparently gravity assisted by occasional blowing of the nose 
is amply sufficient to provide drainage and prevent blocking 
of secretions. 


VI. CONCLUSIONS. 


1. The literature of frontal sinus surgery is voluminous and 
controversial. 

2. Penicillin is a marvelous aid in treating frontal sinus 
infections, but is not a substitute for necessary surgery. 


8. Cases of frontal sinus infection requiring surgery can be 
classified in three categories. 


4. There are certain cases which still occur that need com- 
plete obliteration of the frontal sinuses for cure. These are 
considered as belonging to the first category. 
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5. These cases all have extension of infection into the fron- 
tal bone with irreversible changes and may be classified in 
three groups: Group 1, traumatic; Group 2, acute fulminat- 
ing infections with spreading involvement of bone and im- 
pending complications; Group 3, chronic infections with low 
grade osteomyelitis as exemplified by the presence of chronic 
draining fistulas, small areas of necrotic bone and extreme 
degeneration of the mucous membrane. The cases in Group 3 
frequently are characterized by repeated acute exacerbations. 


6. If obliteration of the frontal sinuses is indicated, the 
complete obliterative operation should be done. This includes 
complete removal of the anterior wall and floor of the frontal 
sinuses and all their contents, but need not include the pos- 
terior wall unless it shows definite pathological changes or 
there is evidence of intracranial extension of the infection. If 
the ethmoid labyrinths are involved they should be exenterated 
as well. 


7. The cosmetic result following the obliterative operation 
can be good if careful attention is paid to the incision and to 
beveling down the bony margins and the upper outer rim of 
the orbit to avoid a dish-face appearance. The inverted T-inci- 
sion has been abandoned and a gently curving horizontal 
incision in the brow is used. The incision is closed primarily 
with careful attention to the proper approximation of tissues, 
especially about the root of the nose. Long, narrow drains are 
placed at the outer ends of the wound. A moderate pressure 
bandage is applied. If the patient feels that he wants a plastic 
operation later, recent developments in plastic surgery offer 
several methods of correcting the bony defect. 


8. Certain other cases of frontal sinusitis in which the bone 
is not involved are well treated by the Lynch operation as 
modified to leave the nasofrontal duct intact. These are con- 
sidered as belonging to the second category. 


9. There are a few cases coming to surgery which are not 
covered by either of the above categories. These include cases 
in which the nasofrontal duct has been destroyed by disease 
or previous operation but in which obliteration is not indi- 
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cated. These cases are best treated by the permanent inser- 
tion of the gold Ingals tube. These are considered as belong- 
ing to the third category. 


10. The classification of cases of frontal sinus infection 
requiring surgery into these three categories for consideration 
of the proper surgical approach appears logical and is based 
on the pathological conditions present and on the most ration- 
al method of correcting the condition in each type of case. 


VII. SUMMARY. 


The literature of frontal sinus surgery is reviewed. Three 
case reports are presented. The first illustrates obliteration 
of the frontal sinus, performed in 11 cases. The second illus- 
trates permanent insertion of the gold Ingals tube, performed 
in two cases. The third illustrates preservation of the frontal 
sinus with an intact nasofrontal duct, performed in four cases. 
Various aspects of the operations are discussed and certain 
conclusions drawn. 


REFERENCES. 


1. Ocston, A.: Trephining the Frontal Sinuses for Catarrhal Disease. 
Ved. Chron., Manchester, 1:235-238, 1884. 
2. RLEDEI Dissertation, Jena, 1898, as quoted by CuLtom, M. M.: 


External Operation on the Frontal Sinus. Arch. Otolaryngol., 11:304-321, 
Mar., 1930. 

KILLIAN, G.: Die Killiansche Radical Operation Chronischer Stirn- 
hohleneiterungen. Arch. f. Laryngol. u. Rhinol., 13:59-88, Berlin, 1903. 

1. Corrin, L. A.: The Choice of Operation for the Relief of Chronic 
Empyema of the Frontal Sinus and the Anterior Ethmoid Cells. Tran. 
imer. Laryngol. Assn., 27:116-125, 1905. 

5. Ricuarps, G. L.: My Personal Experiences with Empyemata of the 
Frontal Sinus. Tran. Amer. Laryngol. Assn., 27:125-148, 1905. 

6. CoaKLey, C. G. (and others): Symposium: Frontal Sinusitis 
Diagnosis, Treatment and Results. Tran. Amer. Laryngol., Rhinol. and 
Otol. Soc., 11:101-182, 1905. 

7. CASSELBERRY, W. E.: The Frontal Sinus. Tran. Amer. Laryngol. 
issn., 27:227-230, 1905. 

8. Incas, E. FtetcHer: New Operation and Instruments for Draining 
the Frontal Sinus. Tran. Amer. Laryngol., Rhinol. and Otol. Soc., 11:183- 
189, 1905. 

9. TurNER, A. LoGAN: The Operative Treatment of Chronic Suppura- 
tion of the Frontal Sinus. Jour. A. M. A., 44:346-355, Feb. 4, 1905. 

10. FREUDENTHAL, W.: The Radical Operation for Empyema of the 
Frontal Sinus. Jour.-A. M. A., 44:446-455, Feb. 11, 1905. 

















438 LYMAN: OBLITERATIVE FRONTAL SURGERY. 


11. BarNuILL, J. F.: Some Surgical Principles Essential to the Cure of 
Frontal Sinus Empyemas. Ann. Otol., Rhinol. and Laryngol., 17:736-745, 
Sept., 1908. 

12. Knapp, A.: The Surgical Treatment of Orbital Complications in 
Diseases of the Nasal Accessory Sinuses. Jour. A. M. A., 51:299-301, July 
25, 1908. 

13. TuHomson, St. CLairn; Moore, Irwix, and Low, Stuart: Cases Illus- 
trating the Surgical Treatment of Frontal Sinus Suppuration; and Wat- 
SON-WILLIAMS, P.: The Present Position of the Treatment of Purulent 
Discharge from the Frontal Sinuses. Proc. Roy. Soc. Med., Vol. 4, Session 
1910-1911, Part II, Laryngol. Sec., pp. 123-127, 1911. 


14. MacKenty, J. E., and Cocks, G. H.: The Radical Frontal Sinus 
Operations. Manhattan Eye and Ear Hosp. Rep.. 13: 78-93, New York, 1912. 
15. McKimmir, O. A.: The Requirements of an Ideal Operation for 


Chronic Frontal Sinusitis. Tran. Amer. Laryngol. Assn., 35:299-305, 1913. 

16. McKenzirn, D.: Diffuse Osteomyelitis from Nasal Sinus Suppuratiou. 
Jour. Laryngol. and Otol., 28:6, 79 and 129, 1913. 

17. ImpeRATorI, C. J.: Report of a Case of Chronic Frontal Sinusitis, 
Sphenoiditis, Influenzal Meningitis; Death; Necropsy, THr LARYNGOSCOPE, 
25:580-5838, 1915. 

18. Beck, J. C.: External Frontal Sinus Operation. Jour. A. M. A., 67: 
1811-1815, Dec. 16, 1916. 

19. Loruror, H. A.: The Treatment of Frontal Sinus Suppuration. Tut 
LARYNGOSCOPE, 27:1-13, Jan., 1917. 

20. Patter, J. J.: The Lothrop Operation for Frontal Sinusitis. Ann. 
Otol., Rhinol. and Laryngol., 27:677-683, June, 1918. 

21. Moore, T. W.: Some Observations on Diseases of the Frontal 
Sinuses. Ann. Otol., Rhinol. and Laryngol., 29:453-454, June, 1920. 

22. Tittey, H.: Acute Osteomyelitis of the Frontal Bone: Operation: 
Recovery. Brit. Med. Jour., Vol. II, 1917, pp. 7-9, July 7, 1917. 

23. Lyncn, R. C.: The Technique of a Radical Frontal Sinus Operation 
Which Has Given Me the Best Results. THe LARYNGoscopE, 31:1-5, Jan., 
1921. 

24. Harris, T. J.: Causes of Failure in the Radical Operation on the 
Frontal Sinus. Jour. A. M. A., 77:1147-1151, Oct. 8, 1921. 

25. SxkinterN, R. H.: The End-Results of Radical Operations on the 
Accessory Sinuses. Ann. Otol., Rhinol. and Laryngol., 32:139-148, Mar., 
1923. 

26. Lewis, Firecpine O.: The Radical Frontal Sinus Operation, with 
Report of Cases. Ann. Otol., Rhinol. and Laryngol., 32:305-315, Mar., 1923. 

27. Howartu, W. G.: A Radical Frontal Sinus Operation. Jour. Laryn- 
gol. and Otol., 38:341-343, July, 1923. 

28. Buuson, A. E., Jr.: Osteomyelitis of the Frontal Bone as a Compli- 
cation of Frontal Sinusitis. Jour. A. M. A., 86:1:246-250, Jan. 23, 1926. 

29. SewaALt, E. C.: External Operation on the Ethmosphenoid-Frontal 
Group of Sinuses Under Local Anesthesia. Arch. Otolaryngol., 4:377-411, 
Nov., 1926. 

30. Horp, L. M.: Frontal Sinus Disease—Three Unusual Consecutive 
Cases. THe LARYNGOSCOPE, 36:894-897, Dec., 1926. 

31. Linum, H. I., and Anperson, C. M.: The Two-Stage Operation for 
Suppurative Frontal Sinusitis with External Manifestations. Arch. Oto- 
laryngol., 5:152-161, Feb., 1927. 

32. Giuu, E. G.: Chronic Frontal Sinusitis: Surgical Treatment. South. 
Med. Jour., 20:612-616, Aug., 1927. 








LYMAN: OBLITERATIVE FRONTAL SURGERY. 439 


33. Mirnorrer, W.: External Operation on the Frontal Sinus. A Critical 
Review. Arch. Otolaryngol., 7:133-149, Feb., 1928. 

34. Lorurop, O. A.: The Management of Frontal Sinus Infection. 
V. Eng. Jour. Med., 199:1078-1081, Nov. 29, 1928. 


35. Stmpson, W. L., and Harris, R.: Gross and Microscopic Pathology 
in 23 Consecutive External Frontal Ethmosphenoid Operations. Ann. 
Otol, Rhinol. and Laryngol., 37:452-476, June, 1928. 


36. LymMaANn, H. W.: Gigantic Frontal Sinus Requiring External Opera- 
tion. Ann. Otol., Rhinol. and Laryngol., 37:1195-1200, Dec., 1928. 

37. Lewis, E. R.: Considerations For and Against Curetting and Exen- 
terating Sinus Operations. Ann. Otol... Rhinol. and Laryngol., 38:685-690, 
Sept., 1929. 

38. Sewatt, E. C.: General Surgical Principles Employed in the 
Treatment of Chronic Disease of the Nasal Sinuses. Ann. Otol., Rhinol. 
and Laryngol., 38:995-1004, Dec., 1929. 


39. Cuttom, M. M External Operation on the Frental Sinus. Arch. 
Otolaryngol., 11:304-321, Mar., 1930. 

10. Linum, H. I.: Postoperative Complications of the Radical External 
Frontal Sinus Operations. Tran. Amer. Laryngol. Assn., 53:136-145, 1931. 

11. ANpERSON, C. M.: External Operation on the Frontal Sinus. Causes 
of Failure. Arch. Otolaryngol., 15:739-745, May, 1932. 

12. Mosuer, H. P., and Jupp, D. K.: An Analysis of Seven Cases of 


Osteomyelitis of the Frontal Bone, Complicating Frontal Sinusitis. Tur 
LARYNGOSCOPE, 43:153-212, Mar., 1933. 


13. Smiru, F.: Chronic Sinus Disease. Its Present Status. Jour. A. 
VW. A., 100:402-407, Feb. 11, 1933. 
14. Smiru, F.: Additions to the Complete Operation on the Frontoeth- 


he 
mosphenoid Sinuses. Arch. Otolaryngol., 23:184-186, Aug., 1935. 


15. Coates, G. M., and Ersner, M. S.: Regeneration of the Mucous 
Membrane of the Frontal Sinus After Its Surgical Removal (in the Dog). 
irch. Otolaryngol., 12:642-648, Nov., 1930. 


16. Hinpinc, A.: Experimental Surgery of the Nose and Sinuses. Re 
sults Following Partial Removal of Lining Mucous Membrane from the 
F,ontal Sinus of the Dog. Arch. Otolaryngol., 17:321-327, Mar., 1933. 

17. Ilmprne, A.: Experimental Surgery of the Nose and Sinuses. Re- 
sults Following Complete Removal of Lining Mucous Membrane from the 
Frontal Sinus of the Dog. Arch. Otolaryngol., 17: 760-768, June, 1933. 

18. KLEINFELD, L.: Frontal Sinusitis Collapse Operation. Jour. Mt. 
Sinai Hosp., 1:20-22, May-June, 1934. 

19. SewaLt, E. C.: External Frontoethmosphenoid Operation — New 
Mucosal Flap. Arch. Otolaryngol., 20:57-60, July, 193 

50. SKILLERN, S. R.: Obliterative Frontal Sinus. Arch. Otolaryngol., 
23:267-284, Mar., 1936. 

51. Diecre, F. H., and Cawruorne, T.: The Treatment of Acute Frontal 
Sinusitis. Jour. Laryngol. and Otol., 51:318-328, May, 1936. 

52. Reeves, E.: External Radical Frontal Sinus Operation with Reten- 
tion of the Original Osteum Frontale. THr LARYNGoscopr, 46: 446-459, 
June, 1936. 


53. Apson, A. W., and HEMPSTEAD, B. E.: Osteomyelitis of the Frontal 
Bone Resulting from Extension of Suppuration of the Frontal Sinus. 
Arch. Otolaryngol., 25:363-372, Apr., 1937. 


54. MosHer, H. P.: Unsolved Problems in Otolaryngology. Tran. Amer. 
Acad. Ophthal. and Otolaryngol., 42:27-47, 1937. 








440 LYMAN: OBLITERATIVE FRONTAL SURGERY. 


55. SKILLERN, S. R.: Osteomyelitic Invasion of the Frontal Bone Fol- 
lowing Frontal Sinus Disease. Ann. Otol., Rhinol. and Laryngol., 48:392- 
411, June, 1939. 

56. WittiaMs, H. L., and Fricke, R. E.: Use of Radium in Maintaining 
Patent Frontonasal Opening in External Operations on Frontoethmoid 
Group of Sinuses—Preliminary Report. Ann. Otol., Rhinol. and Laryngol., 
48:412-418, June, 1939. 

57. Matis, J. E.: The Principles of Modern Frontoethmoidal Opera- 
tions and the Subperiosteal Method. Jour. Laryngol. and Otol., 54:649- 
662, Nov., 1939. 

58. Keres, P.: Modifikation der Killian’schen radicalen Stirnhohlen- 
Operation. Acta Otolaryngol., 30:110-118, Mar.-Apr., 1942. 

59. Lorurop, O. A.: Evaluation of the Lothrop Operation. Arch. Oto- 
laryngol., 33:72-77, Jan., 1941. 

60. Ketrer, K.: Osteomyelitis of the Frontal Bone. Surgical Treat- 
ment: Which Way of Approach Is the Best? Arch. Otolaryngol., 31:622- 
625, Apr., 1940. 

61. Patrerson, N.: External Operation on Frontal and Ethmoid 
Sinuses. Jour. Laryngol. and Otol., 54:235-244, May, 1939. 

62. Jones, A. C.: Osteomyelitis of the Frontal Bone with Report of 13 
Cases. Ann. Otol., Rhinol. and Laryngol., 49:713-727, Sept., 1940. 

63. Ditt, J. L.: Osteomyelitis of the Frontal Bone. Tur LARYNGoscopr, 
52: 267-274, Apr., 1942. 

64. ANTHONY, D. H.: Use of Ingals’ Gold Tube in Frontal Sinus Opera- 
tions. South. Med. Jour., 33:949-955, Sept., 1940. 

65. GoopALE, R. L.: Some Causes of Failure in Frontal Sinus Surgery. 
Ann. Otol., Rhinol. and Laryngol., 51:648-652, Sept., 1942. 

66. Frep, G. B.: Acute Fulminating Osteomyelitis of the Frontal Bone. 
A Review and a Prediction. Ann. Otol., Rhinol. and Laryngol., 51:638-647, 
Sept., 1942. 

67. Watts, T. G.: The Practical Handling of Osteomyelitis Following 
Frontal Sinusitis. Tran. Amer. Laryngol., Rhinol. and Otol. Soc., 48:252- 
259, 1942. 

68. Jones, A. C.: Incorrect Treatment of Osteomyelitis of the Frontal 
Bone. Arch. Otolaryngol., 38:547-549, Dec., 1943. 

69. WatsH, T. E.: Experimental Surgery of the Frontal Sinus. The 
Réle of the Ostium and Nasofrontal Duct in Postoperative Healing. THe 
LARYNGOSCOPE, 53:75-92, Feb., 1943. 

70. IeLtAver, S.: Two Cases of Osteomyelitis Treated with Penicillin. 
Tue Laryncoscopr, 54:150-156, Jan., 1944. 

71. Kirpy, W. M., and Hepp, V. E.: Treatment of Osteomyelitis of the 
Facial Bones with Penicillin. Jour. A. M. A., 125:1019-1022, Aug. 22, 1944. 

72. Putney, F. J.: Uses of Penicillin in Diseases of the Nose and 
Throat. Jour. A. M. A., 126:620-622, Nov. 4, 1944. 

73. Cotbert, R. M.: Osteomyelitis of the Frontal Bone Treated with 
Penicillin. Tran. Amer. Laryngol., Rhinol. and Otol. Soc., Inc., 49:165-171, 
1944, 


74. ScunirKer, M. T., and McCartny, W. D.: Osteomyelitis of the 
Skull—Its Treatment with Penicillin and Repair of the Defect with Tan- 
talum. Surg., 18:94-115, July, 1945. 

75. Russet, H. G.: Causes of Failure in Surgical Treatment of Chronic 
Sinusitis. Jour. Laryngol. and Otol., 60:31-39, Jan., 1945. 

76. Goopate, R. L.: The Use of Tantalum in Radical Frontal Sinus 
Surgery. Ann. Otol., Rhinol. and Laryngol., 54:757-762, Dec., 1945. 








LYMAN: OBLITERATIVE FRONTAL SURGERY. 441 


77. Jesperc, S.: Surgical Treatment of Chronic Frontal Sinusitis. Arch. 
Otolaryngol., 43:66-69, Jan., 1946. 

78. VAN Aryea, O. E.: Frontal Sinus Drainage. Ann. Otol., Rhinol. and 
Laryngol., 55:267-277, June, 1946. 

79. Bores, L. R.: Acute Frontal Sinusitis: The Trephine Operation for 
Drainage in Selected Cases. THe LAryYNGoscopr, 52:458-468, June, 1942. 

80. Brown, J. M.: Frontal Sinusitis. Tran. Amer. Laryngol., Rhinol. 
and Otol. Soc., 50:314-317, 1946. 

81. Goopyear, H. M.: Surgery of the Frontal Sinus. THr LARYNGOSCOPE, 
57:340-353, May, 1947. 

82. Weite, F. G.: The Problem of Secondary Sinus Surgery. Tran. 
Amer. Laryngol. Assn., 67:151-188, 1946. 

83. Mosner, H. P.: My Milestones. Part I. THe LAryNGoscoreE, 56:639- 
652, Nov., 1946. 

84. Necus, V. E.: The Surgical Treatment of Chronic Frontal Sinusitis. 
Brit. Med. Jour., 1:135-136, Jan. 25, 1947. 

85. Ericnu, J. B., and New, G. B.: An Acrylic Obturator Employed in 
the Repair of an Obstructed Frontonasal Duct. Tran. Amer. Acad. Ophth. 
and Otolaryngol., 51:628-632, July-Aug., 1947. 

86. Bercara, R.: Osteoplastic Operation on the Large Frontal Sinus in 
Chronic Suppurative Sinusitis. End-Results. Tran. Amer. Acad. Ophth. 
and Otolaryngol., 51:643-647, July-Aug., 1947. 

87. O’Connor, G. B.: Contour Reconstruction After External Frontal 
Sinus Operation. Ann. Otol., Rhinol. and Laryngol., 47:183-188, Mar., 1938. 

88. New, G. B., and Drx, C. R.: The Repair of Defects of the Frontal 
Bone. Surg., Gynec. and Obst., 70:698-701, Mar., 1940. 

89. KAZANJIAN, V. H., and Converse, J. M.: Reconstruction After Radi- 
cal Operation for Osteomyelitis of the Frontal Bone. Arch. Otolaryngol., 
31:94-112, Jan., 1940. 

90. KAZANJIAN, V. H., and Hotmes, E. M.: Reconstruction After Radical 
Operation for Osteomyelitis of the Frontal Bone. Surg., Gynec. and Obst., 
79:397-411, Oct., 1944. 

91. Peer, L. A.: Diced Cartilage Grafts. Arch. Otolaryngol., 38:156-165, 
Aug., 1943. 

92. Lierre, D. M., and HurrmMan, W. C.: A Simplified Method of Oblit- 
erating Frontal Bone Defects. THr LARYNGoscopr, 59:61-65, Jan., 1949. 

93. ArBUCKLE, M. F.: Treatment of Infection of the Frontal Sinuses and 
Its Complications. J1l. Med. Jour., 95:27-32, Jan., 1949. 

94. Winporn, C. D.: Frontal Sinus Infections—Complications and Man- 
agement. Ann. Otol., Rhinol. and Laryngol., 58:280-288, Mar., 1949. 

95. Work, W. P.: Parasanal Sinuses in Relation to Skull Injury. Jour. 
A. M. A., 141:977-981, Dec. 3, 1949. 


308 North 6th Street. 











THE MANAGEMENT OF TINNITUS.*+ 


VICTOR GOODHILL, M.D., 
Los Angeles, Calif. 


I, INTRODUCTION: 


A reorientation is necessary in our attitude toward the 
management of tinnitus. Tinnitus is a symptom, not a dis- 
ease. It is, therefore, unscientific to speak of the treatment of 
a symptom of almost any otologic disease. There can be no 
proper discussion of the treatment of tinnitus as a pathologic 
entity. It is unreasonable to expect any one method of treat- 
ment, drug or operation, to favorably influence a symptom 
which may arise from a host of causes in a number of differ- 
ent locations in the auditory pathway. 


The patient who suffers from tinnitus, however, deserves 
much of our thought. The management of the problem pre- 
sented in a given patient is a sober challenge. 


II, TERMINOLOGY AND DEFINITIONS: 


The terminology employed in the discussions concerning 
tinnitus has been very confusing and has resulted in much 
of the lack of clarity on this subject. 


The word tinnitus, derived from the Latin, refers to a jin- 
gling or tinkling. It is necessary immediately to distinguish 
two separate applications of the term tinnitus, namely, tin- 
nitus aurium and tinnitus cerebri (tinnitus cranii). The for- 
mer term refers to tinnitus of ear origin and the latter to 
tinnitus of intracranial origin. The two types of tinnitus are 


~ *Read at the meeting of the Western Section, American Laryngological, 
Rhinological and Otological Society, Inc., Los Angeles, Calif., Jan. 21, 1950. 
+From the Department of Otolaryngology, University of Southern Cali- 
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Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Jan. 30, 1950. 
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entirely different in location, but they may co-exist. Accord- 
ingly, the first hurdle in the terminology is the distinction 
between these two basic types of sensory phenomena. 


Tinnitus aurium is usually localized to the one ear or both 
ears, and described by the patient in some specific manner, 
i.e., steam escaping, seashell, ocean roar, bells ringing, whis- 
tles, click, rumble, static, etc. 


Tinnitus cerebri is not too well localized by the patient. It 
is in the head and usually is described as a generalized roar- 
ing. It is rarely a specific type of noise. It is diffuse and may 
even be attributed to a roaring in the neck and occasionally 
thorax. It is usually unaccompanied but may occasionally be 
accompanied by tinnitus aurium. It properly belongs in the 
domain of the general physician or neurologist. It may be due 
to vascular intracerebral disease and usually has same psy- 
chosomatic components. Occasionally it is difficult to distin- 
guish between tinnitus cerebri and tinnitus aurium. 


Tinnitus aurium must be divided into two distinct catego- 
ries, which may be defined as follows: 


1. True or subjective tinnitus is the subjective cortical per- 
ception of auditory sensations inaudible to anyone but the 





TABLE A. 

TINNITUS 
STATIC DYNAMIC 
NONVIBRATORY VIBRATORY 
TRUE PSEUDO 
SUBJECTIVE OBJECTIVE 
INTRINSIC EXTRINSIC 

COMPENSATED 
UNCOMPENSATED 
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patient. Such sensations may be due to an actual subaudible 
somatic source, or as is most generally the case, to an audi- 
tory paresthesia from anywhere in the auditory pathway. 


2. Pseudo or objective tinnitus is the subjective cortical 
perception of auditory sensations potentially audible to an 
examiner, as well as to the patient. 


These two subtypes have been given several synonyms, 
which are summarized in Table A. 


III, PSEUDO OR OBJECTIVE TINNITUS: 


This type of tinnitus has been characterized by Fowler as 
“vibratory.” Numerous cases have been reported in the litera- 
ture, but in general, this type of tinnitus is relatively very 
uncommon as compared to the extremely common subjective 
or true tinnitus. Pseudo or objective tinnitus is usually either 
vascular or muscular in origin. 


The vascular phenomena responsible for pseudo or objective 
tinnitus are usually connected with organic vascular disease, 
most frequently characterized in the intracranial aneurysm. 
This type produces an auditory murmur which is quite audible 
to an examiner. 


Muscular causes for pseudo or objective tinnitus will usu- 
ally arise from either the tensor tympani, stapedius or sal- 
pingopharyngeus muscles. These muscular clicks are easily 
audible by an examiner. Frequently the audible click may be 
accompanied by a visible phenomenon in the tympanum or in 
the tubal area. The mechanism underlying these unusual mus- 
cular contractions is not well understood. It has been pre- 
sumed that psychogenic factors of the “tic mechanism” 
variety play a great part in the origin of the muscular variety 
of objective tinnitus. Fatigue factors and involuntary reflex 
muscular contractions may play a part in the causation. 


IV. TRUE SUBJECTIVE TINNITUS — 
DIAGNOSTIC ASPECTS: 


The patient with true subjective tinnitus presents a double 
diagnostic problem. The first aspect of the problem is the 
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etiologic diagnosis, and the second aspect is the psychosomatic 
diagnosis. A valid assessment of any patient presenting the 
symptom of true or subjective tinnitus demands that the diag- 
nosis be dual; namely, etiologic and psychosomatic. 


1. Etiologic Diagnosis: 


The etiologic diagnosis must be based upon a. anatomic 
localization and b. pathologic physiology. As illustrated in 
Table B, the anatomic location may include any portion of the 
auditory pathway from the external auditory canal to the 
auditory cortex. The pathologic lesion may be of almost any 
type of derangement peculiar to the anatomic site. A brief 


TABLE B. 





ETIOLOGY OF TINNITUS (DIFFERENTIAL DIAGNOSIS). 





ANATOMIC LOCATION 


EXT. AUD. CANAL 


TYMPANUM 


a. Memb. tymp. 

b. Tymp. muscles 

c. Ossicles 

d. Tymp. plexus 

e. Tymp. vessels 

f. Eust. tube 

g. Fenestrae—Rotund 
Ovale 


COCHLEA 


a. Perilymph 
b. Endolymph 
c. Organ of Corti 


Villtn NERVE 

a. Spiral ganglia 

b. Trunk 
INTRACEREBRAL 


a. Ventral and dorsal nuclei 
b. 2nd order neurons 

c. Med. gen. bcdy 

d. 3rd order neurons 


e. Cortex 


PATHOLOGIC LESION 


Anemia 
Hyperemia 
Edema 

Serous exudate 
Mucus exudate 
Purulent exudate 
Hemorrhage 
Inflammation 
Allergy 
Neuronitis 
Necrosis 

Fibrosis 

Tumor 

Aneurysm 
Capillary fragility 
Stasis 

Sludging 
Vascular spasm 
Vascular sclerosis 


Vasomotor paralysis 
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listing of anatomic locations and pathologic lesions as shown 
in Table B illustrates the great complexity of possibilities to 
be considered under etiologic diagnosis. In addition to the 
infinite variety of lesions and locations, there are extensive 
variations in intensity of pathological disturbances and extent 
of anatomical involvement. 


The most common anatomic location is probably in some 
portion of the organ of Corti and its neuronal extensions. The 
most common pathologic lesion is probably vascular. 


It must be remembered in connection with the etiologic 
diagnosis that tinnitus is one of the five cardinal symptoms 
of ear disease, the other four being otalgia, otorrhea, vertigo 
and deafness. 


2. Psychosomatic Diagnosis: 


The psychosomatic diagnosis or perhaps, more logically, the 
“psychosomatic loading factor” is of as great importance in 
the proper analysis of a patient with tinnitus as the etiologic 
diagnosis. The psychosomatic diagnosis must be approached 
from two standpoints: a. the emotional threshold or sensi- 
tivity level of the patient, and b. specific psychodynamic prob- 
lems. Dr. E. P. Fowler, Sr., should be greatly commended 
for drawing our attention to this approach and for emphasiz- 
ing its great practical importance in the management of the 
patient with tinnitus (see Table C). 


TABLE C. 





TINNITUS IS A DOUBLE DIAGNOSTIC PROBLEM. 


ETIOLOGY—DIFFERENTIAL PSYCHOSOMATIC WEIGHT 


DIAGNOSIS (LOADING FACTOR) 


a. ANATOMIC LOCATION a. EMOTIONAL THRESHOLD 
: (sensitivity level) 


b. PATHOLOGIC PHYSIOLOGY b. SPECIFIC PHOBIAS 
(anxiety states, conversion 
mechanisms) 
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A. Emotional Threshold—Sensitivity Level of Patient: 


There is no correlation between the actual intensity of 
tinnitus as measured audiometrically and the amount of suf- 
fering of the patient. It is important, therefore, to attempt to 
assess the excitability level of the patient. This is not a simple 
matter and requires keen clinical judgment. 


B. Specific Psychodynamic Problems: 


The specific psychodynamic problems that must be consid- 
ered are primarily in the nature of phobias, afixiety states 
and conversion mechanisms. Some of the most common prob- 
lems are those involving the fear of impending insanity, the 
fear of a brain tumor, and the fear of total deafness, particu- 
larly if the patient already has a significant hearing loss. 


V. TINNITUS ANALYSIS—RECOMMENDED 
PROCEDURE: 


1. History: 


A chronological detailed history is of prime importance and 
need not be stressed further. 


2. Otologic Examination: 


The otologic examination should include, in addition to a 
thorough physical examination of the ears, nose and throat, 
pure tone and speech audiograms, recruitment tests, tinnitus 
localization on the audiometer, both as to intensity and fre- 
quency, and caloric vestibular tests. 


3. Simple Medical Findings including blood pressure, fun- 
dus examination, hemoglobin determination and a rough neu- 
rological screening are indispensable. Serologic and Roentgen 
examinations may be necessary. 


4. Guarded, Indirect Psychosomatic Inventory: 


This is last but not least in the investigation. Such an 
inventory is distinctly the responsibility of the otologist and 
should not be shifted to the psychiatrist unless major psychi- 
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atric problems are uncovered and demand major psychiatric 
help. In this inventory it is important not to suggest nega- 
tive facts, such as insanity, deafness, tumor, etc. It is impor- 
tant to allow the patient to tell his own story and mention his 
own specific anxiety states and fears, without prompting. 


Such an approach to the patient with tinnitus will usually 
yield a reasonably accurate etiologic diagnosis and will prob- 
ably establish the proper psychosomatic weight carried by 
this particular patient-tinnitus combination. 


VI. MANAGEMENT OF THE PATIENT WITH 
TINNITUS: 


The goal in the management of the patient with tinnitus is, 
therefore, a dual one. The first goal in management is, of 
course, specific therapy wherever and whenever possible. The 
second goal is the attempt to change an uncompensated tin- 
nitus into a compensated tinnitus in order to make the tin- 
nitus an acceptable sensory phenomenon and detract from its 
psychosomatic load on the patient. 


A. Specific Therapy: 


The specific therapy to be applied in the patient with tin- 
nitus depends entirely, of course, upon the anatomic location 
and the pathologic change. Inasmuch as this aspect entails 
the entire scope of otologic diseases, it is not within the sphere 
of the present discussion to enter upon this subject even 
lightly. We will all agree that in many instances specific ther- 
apy is known and successful. We will as easily and quickly 
agree that in many instances specific therapy is either 
unknown or impossible at the present time. Suffice it to say 
that there are numerous instances where specific therapy is 
applicable. It can be shown, for example, that tinnitus due to 
serous tympanic effusions may be quickly relieved by appro- 
priate treatment. Tinnitus due to toxic neuropathies produced 
by drugs may in some instances be relieved by withdrawal 
of the offending drugs. Tinnitus due to otosclerosis is occa- 
sionally improved following fenestration surgery and occa- 
sionally improved with a hearing aid. Tinnitus due to acute 
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acoustic trauma is usually relieved by the removal of the 
offending noise source. There are numerous other illustra- 
tions of the reversibility of the symptom of tinnitus. Time 
does not allow complete discussion. 


B. Psychotherapy: 


In most instances simple psychotherapy by the otologist 
is far more effective than such therapy in the hands of the 
psychiatrist. Occasionally such therapy in the hands of the 
psychiatrist might actually be detrimental where the problem 
is not a major psychiatric disturbance. It is only in rare 
instances that expert psychiatric help should be employed in 
the patient with tinnitus. 


It is of the utmost importance to determine why the patient 
sought otologic advice at this particlar time. 


a. Was it because of the actual intensity of the tinnitus? 
This is a very rare cause. 


b. Was it because of anxiety regarding the meaning of this 
tinnitus and regarding its possible future repercussions? 
This is a very common cause for a pat: 2nt seeking oto- 
logic advice. 


1. Technique: A thorough examination is obviously impor- 
tant for two reasons: a. for actual diagnostic necessity, and 
b. to convince the patient of the thoroughness and validity of 
the otologist’s reassurance. 


2. It is necessary to explain to the patient what tinnitus 
represents, namely, that it is a real and not an imagined thing, 
that it is not an illusion nor a hallucination or delusion. It 
is an auditory paresthesia. In this regard it is frequently 
valuable to give the patient the example of the phantom limb 
with neuron memory and to dismiss from the patient’s mind 
the mistaken and concealed fear that the tinnitus is a sign of 
mental deterioration. 


3. Be sure to explain to the patient “what tinnitus is not.” 
teassure all his doubts, guardedly but firmly. 
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4. Be optimistic regarding the duration and the severity of 
tinnitus, remembering that in most cases of tinnitus the inten- 
sity will gradually decrease with the passage of time. 


VII. SUMMARY: 


The successful management of the patient with tinnitus 
depends, therefore, upon the establishment of an etiologic 
diagnosis and in the assessment of the psychosomatic weight- 
ing factor. This should make it possible to attain the final 
desired goal, namely, the conversion of an uncompensated tin- 
nitus into a psychologically compensated tinnitus. Any man- 
agement of the patient with tinnitus which does not take into 
consideration these two aspects will usually be ineffective. 
Any management which is based upon a single panacea for 
the treatment of a symptom and not a disease will result in 
failure. 








INTRACRANIAL LESIONS SIMULATING FRONTAL 
SINUS INVOLVEMENT.* 


CLARENCE W. ENGLER, M.D., and SPENCER BRADEN, M.D., 
Cleveland, Ohio. 


Frontal headache is not infrequently the main symptom, 
and, in fact, sometimes the only symptom of an intracranial 
lesion. For this reason, frontal sinus disease is erroneously 
suspected in some of these cases, and they are referred to the 
rhinologist for treatment. Even though there may be a coin- 
cidental frontal sinusitis, the rhinologist should not overlook 
the possibility of referred pain, due to some type of intra- 
cranial lesion. While there are a great number of recognized 
conditions which may cause pain to be referred to the frontal 
area, the scope of this paper necessarily limits the discussion 
to some of the more tangible and demonstrable anatomic 
lesions. 


To have a proper conception of the manner in which pain 
from an intracranial lesion may be referred to the frontal 
region, it is necessary that one have an understanding of the 
pain-sensitive structures of the head, the mechanism by which 
pain is produced and the neural pathways along which the 
painful impulses are transmitted. For our knowledge of these 
factors we are indebted to the very extensive and exhaustive 
work of Wolff and his various associates at the Cornell Medi- 
cal Center. The review presented here is drawn largely from 
his many publications and also those of other investigators in 
this field. The material is taken from three principal sources: 
1. Moench’s book on “Headache,” 2. the Proceedings of the 
Association for Research in Nervous and Mental Diseases for 
the year 1943, and 3. from Wolff’s monograph, “Pain.” 


*Read at the meeting of the combined Middle and Southern Sections of the 
American Laryngological, Rhinological and Ootological Society, Inc., Mem- 
phis, Tenn., Jan. 16 and 17, 1950 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Jan. 18, 1950. 
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The pain-sensitive structures of the head are both extra- 
cranial and intracranial. The scalp—especially its arteries— 
is sensitive to pain. This is not true of the veins of the scalp, 
the cranial bone or the diploe; the periosteum of the skull is 
only moderately sensitive. Briefly, the intracranial pain-sensi- 
tive structures include the dural arteries, the basal parts of 
the cerebral arteries, parts of the dura at the base of the 
skull, along the olfactory groove and at the roof of the orbit, 
the great venous sinuses and their venous tributaries from 
the surface of the brain, the Vth, [IXth and Xth cranial nerves 
and the upper three cervical nerves. The brain tissue itself, 
the greater part of the dura and the pia arachnoid, the lining 
membrane of the ventricles and the choroid plexus are insensi- 
tive to pain. 


According to Wolff, a line drawn vertically over the top of 
the head from ear to ear divides the pain-sensitive structures 
into a supratentorial group and an infratentorial group. 
Stimulation of any of the pain-sensitive structures anterior 
to this line, 7.e., the supratentorial group, will produce pain 
in various regions in the anterior portion of the head, e.g., 
the eye and the forehead. Stimulation of the pain-sensitive 
structures behind this line, i.e., the infratentorial group, will 
produce pain in various regions in the posterior portion of 
the head, e.g., the occiput and behind the ear. This is ex- 
plained by the fact that the sensory division of the Vth cranial 
nerve supplies the superior surface of the tentorium and all 
the pain-sensitive structures above it, while the pain produced 
by stimulation of the infratentorial group is mediated by 
the IXth and Xth cranial nerves and the upper three cervical 
nerves. 


Wolff has outlined six basic mechanisms by which headache 
may be produced from intracranial disturbances. The most 
important of these have to do with alterations in the cranial 
blood vessels, whether they be displacement of the large 
venous sinuses or traction on their venous tributaries, or 
distension and dilatation of or traction on the intracranial 
arteries. Less important are the inflammatory changes in and 
about the pain-sensitive structures of the head and direct 











ENGLER & BRADEN: INTRACRANIAL LESIONS. 453 


pressure by tumors on the cranial and cervical nerves. In 
certain cases, more than one of these mechanisms may be in 
operation and perhaps more than one pain-sensitive structure 
may be stimulated. Pain resulting from intracranial lesions 
is most always referred. 


Peripheral painful stimuli initiated from the areas under 
consideration, on reaching the thalamus, are carried to the 
sensory cortex of the brain, the postcentral gyrus, where the 
sensation of pain is appreciated, by way of the thalamocortical 
radiation. 


ILLUSTRATIVE CASES. 


It has been stated aptly by Bailey that the first step toward 
establishing a diagnosis of intracranial tumor is that the 
possibility of its presence should occur to the physician. This 
statement can be enlarged to apply to other intracranial 
lesions. 


The following cases are examples of a variety of cranial 
and intracranial conditions which produced pain in the frontal 
region. 


Case 1: A white male, 55, had had recurring nasal polypi since he was 
of school age, which had been repeatedly removed by surgery. Eventually 
there was perforation of the cribriform plate. His presenting complaint, 
aside from nasal polypi, was severe frontal pain, especially on the right 
side. Later the patient had coma and minor signs in the extremities of 
the left side. The lesion responsible was an abscess of the right frontal 
lobe of the brain. 


Case 2: A white female, 53, had severe pain in the right frontal region 
for two weeks, followed by right IIIrd nerve palsy. The lesion respon- 
sible for these symptoms was an aneurysm of the right internal carotid 
artery. 


Case 3: A white female, 36, had had chronic recurring frontal headache 
since childhood. Later there was a Jacksonian convulsive component, 
with recent paralysis of the arm and leg. The cranial lesion was a right 
parasagittal cortical hemangioma. 


Case 4: A white male, 56, had recently suffered from unexplained 
diminution of vision in the right eye and recurring pain in the right 
frontal region. He had a calcified aneurysm of the right internal carotid 
artery. 


Case 5: A white male, 30, had suffered from right frontal pain extend- 
ing onto the right side of his face, which had been of abrupt onset. An 
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involvement of the Vth nerve at the Gasserian ganglion was erroneously 
suspected. The actual finding was an arteriovenous aneurysm of the 
right parietal cortex. 


Case 6: A Negro, 35, had an aneurysm of the right middle cerebral 
artery. The initial symptom was recurring episodes of right frontal pain, 
with recent rupture and intracortical hemorrhage. 


Case 7: A white female, 25, had had recurring episodes of frontal pain 
for 10 years. Recently there had been a subarachnoid hemorrhage, with 
recovery, followed by partial motor aphasia and right hemiplegia. The 
lesion responsible was a cavernous hemangioma of the left temporal lobe. 


Case 8: A white female, 47, had vague right frontal discomfort fol- 
lowed by swelling of the right upper lid and eventual right proptosis, 
resulting from an osteoma of the lateral wing of the right sphenoid bone 
and the lateral wall of the orbit. 


Case 9: A white female, 27, had vague unexplained right frontal pain 
for nine years with an uncorrectable visual disturbance of the right eye. 
She had had a recent episode of subarachnoid hemorrhage, with recovery, 
but persistence of pain and visual disturbance. More recently, there had 
been sensory Jacksonian attacks, involving the left extremities. The 
brain lesion was an astrocytoma of the right frontal and temporal lobes. 


Case 10: A white male, 60, had a meningioma of the left frontal lobe 
with skull changes of 20 years’ duration. For four years, he had suffered 
from left frontal pain and headache. Recently there had been a convul- 
sion with coma and aphasia. 


Case 11: A white male, 67, had had a swelling on the back of his head 
for four years and bifrontal pain for several months. The lesion respon- 
sible was an extradural meningioma situated at the midline in the pos- 
terior parietal portion. 


Case 12: A white male, 66, had a spongioblastoma multiforme of the 
right temporal and parietal lobes which produced bifrontal pain and 
visual disturbances with demonstrable homonomous hemanopsia. 


Case 13: A white female, 32, had right occipital and right frontal pain 
with extension onto the right side of the face for 22 months, for which 
an hysterical origin had been suspected. Eventually, obvious cerebellar 
signs led to the discovery of a meningioma of the right cerebellum. 


SUMMARY AND CONCLUSIONS. 


1. The situation of pain-sensitive areas, intracranial and 
extracranial, and pathways concerned in the transmission of 
pain to the frontal region from intracranial lesions are re- 
viewed and discussed. 


2. Tangible, demonstrable anatomic lesions producing ref- 
erence of pain to the frontal area are reported. 


3. The frequency of frontal pain resulting from an intra- 
cranial lesion demands consideration of a variety of cranial 
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or intracranial conditions other than frontal sinus disease, as 
the possible causative agent. 
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NATIONAL ASSEMBLY OF SURGEONS OF MEXICO. 


Mexico City.—The meeting of the Plastic Surgery Section 
of the Ninth National Assembly of Surgeons will be held 
Nov. 19-25, 1950, at the Hospital Juarez in Mexico City. 


The meeting of the American Society of Plastic and Recon- 
structive Surgery will be held in Mexico City, Nov. 27-29, 
1950, immediately after the work of the Plastic Surgery Sec- 
tion of the Ninth National Assembly of Surgeons. The man- 
agement of this meeting will be in charge of the American 
directors. Each group may execute their work according to 
their usual procedure. 


We hope to include the meeting of the Latin American 
Society of Surgeons and thus make this the First Interna- 
tional Congress of Plastic Surgery in Mexico. 


For further information address the Secretary, Dr. Alfonso 
Duenas de la Torre. 











BLOOD DYSCRASIA IN OTOLARYNGOLOGY.* 


H. JAMES HARA, M.D.,7 
Los Angeles, Calif. 


The initial clinical symptoms of acute hematological dis- 
turbance, not infrequently, appear in the field of otolaryn- 
gology. Many patients with insidious chronic progressive 
blood disorder are not aware of this condition until the occur- 
rence of protracted nasal hemorrhage, sudden vertigo and 
deafness or development of oral lesions which prompts them 
to seek the services of otolaryngologists. 


The present study is based on the following cases of blood 
dyscrasia observed at the White Memorial Hospital, Los Ange- 
les, from 1939 to 1949. These cases originated either 1. in 
my own practice, 2. in the outpatient department and later 
admitted to the hospital, or 3. in the practice of my colleagues 
in other departments of the hospital in which otolaryngologi- 
cal consultations were sought. 





i I acca tate atin Se 
2. Polycythemia Vera................................ 8 
3. Infectious Mononucleosis.................... 30 
Se IIE. | decesisnuinitesanccauubisbicadananihe 8 
5. Purpura Hemorrhagica........................ 22 
6. Pseudohemophilia 
7. Leucemias:. ....:.......... 

AEE eccicccenscocnseas 

Myelogenous ............... 29 

| ee 6 
8. Telangiectasia Hemorrhagica............ 9 


*Read at | the meeting of the Western Section, American Lazrngeseateal, 
Rhinological and Otological Society, Los Angeles, Calif., Jan. 22, 195 

+From the Department of Otolaryngology, College of Medical Riaueimne, 
Los Angles, Calif. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Jan. 30, 1950. 
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1, HEMOPHILIA. 


Hemophilia is an hereditary blood disorder. The bleeders 
are limited to males, but females of the family transmit the 
disease to the male offspring. Its incidence follows the Men- 
delian law in that a recessive sex character is related to a 
single male chromosome. A complete review of the subject 
was given by Davidson and his associates. According to the 
newer concept, the hemophiliac’s blood lacks a clot-forming 
element in its plasma.? The blood of the hemophiliac shows 
normal distribution of cellular elements. His bleeding time is 
normal, but coagulation time is prolonged. There is no abnor- 
mality of the capillaries. Of the four hemophiliacs in this 
series, all were under 25 years. Each gave a history of a life- 
long tendency to bruise and slow, oozing type of bleeding 
after the slightest cut. The majority of the hemophiliacs 
bleed to death in childhood. 


Five-year-old Kenneth had the history of epistaxis since 
three years of age and could not blow his nose without 
producing nasal bleeding. This child fell from a swing in his 
back yard and died from intracranial hemorrhage on the 
eighth day following the accident. The remaining three cases 
were ages 21, 23 and 25, with numerous episodes of bleeding 
from the mouth, lips and tongue. Each had bleeding when 
their teeth erupted and received medical attention. One had 
died in another hospital. The third could not be traced. The 
fourth patient, aged 23, is a semi-invalid and became a mor- 
phine habitue on account of the panhemarthrosis. 


No organs are spared from hemorrhage. Hemarthrosis 
and hematuria are present in 90 per cent of cases.* Epistaxis 
is universal.* Intralingual and paralaryngeal hemorrhage is 
a serious complication. Three of seven received a trache- 
otomy.** Bleeding into the ear masquerades as acute mas- 
toiditis. Diagnosis should not be difficult. In one out of three 
cases heredity may not be established.’ Craddock and his 
associates* and Shea® warn that the clotting time determina- 
tion may be misleading in the hemophiliac, since it takes but 
a small amount of thrombin in clotting when a venopuncture 
is made. A disastrous hemorrhage may occur when a larger 
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vessel is severed in the same individual. The amount of pro- 
thrombin remaining in the plasma after clotting time is a 
much more reliable test for hemophiliacs. 


Having found the missing blood factor, this deficiency is 
now supplied by the antihemophili¢ globulin (Fraction I of 
Cohn) or by fresh normal plasma.’*-** Injections of whole 
blood, human and animal globulin and human placental 
extract and thrombin preparations may also be used to tide 
the patient over a critical period. Much can be done if injury 
to hemophiliacs is avoided and proper preoperative precaution 
is taken. The preservation of injectable veins is an important 
item in the management of every hemophiliac. Nasal packing 
for epistaxis is dangerous. A tracheotomy set should be in 
easy reach when pharyngolaryngeal hematoma is suspected. 


2. POLYCYTHEMIA VERA (VASQUEZ-OSLER DISEASE). 


This is a slowly progressive, chronic disease of the bone 
marrow with many remissions and fatal termination. Its 
onset is insidious. Most patients date the inception of their 
disease back more than 10 years.’* It is a disease of past 
middle life, some cases being familial. The highest incidence 
is found among the Hebrew race.* Under some unknown 
stimuli there is a striking erythroblastic activity of the bone 
marrow, the red cells sometimes exceeding 8,000,000 per cm. 
This unrestrained production of red cells is also accompanied 
in some cases by an increased production of immature white 
cells and platelets, the prognosis of which is extremely poor.’ 
The proportion of cells to plasma is greatly increased in typi- 
cal cases.* This increases the viscosity of blood which tends 
to elevate the blood pressure, predisposes to thrombosis and 
gives the blood a grossly dark color.® 


Frequent epistaxis, headaches, postural vertigo, tinnitus, 
fullness in the head, mental confusion, dyspnea and cardiac 
embarrassment are the chief symptoms. Bleeding occurs from 
congestion rather than from hemorrhagic tendency. Hemor- 
rhage and anemia occur late in the course of the disease. The 
physical appearance of patients suffering from polycythemia 
is most striking. “Red as roses in summer and blue as indigo 
in winter” is the description given by Osler. The eyes are 
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bloodshot. The oral mucosa is deeply cherry. The tongue is 
swollen, beefsteak in color. The pharynx presents a diffuse, 
fiery red appearance. 


There were two males and six females in this series. The 
youngest was 35; the oldest, 70; the majority being past 60 
years of age. The following case is typical of this malady: 

Mrs. E. C., aged 49. For the past year and a half before her admission 
to the hospital, she had numbness, substernal oppression, headaches and 
repeated epistaxis. During the same period she had several teeth ex- 
tracted, and on one occasion bleeding of the gums continued for four 
days. Four months before her admission to the hospital she consulted 
her family physician for severe headaches and dyspnea and found that 
her red cell count was 7,000,000 per cm.; hemoglobin, 126 per cent. Pro- 
fuse epistaxis occurred frequently. Later she was admitted to the hos- 
pital for diagnosis and remained for a week. Two venesections gave her 
only temporary relief. 

The treatment is palliative. Radioactive phosphorus is now 
most popular.’-'° X-ray has been ineffective.": Periodic vene- 
sections, acetyl pheny hydrazine, nitrogen mustard,’? Fowler’s 
solution and a diet low in iron*-** offer the best relief and 


prolong the life of the patient. 


3. INFECTIOUS MONONUCLEOSIS: (INFECTIOUS 
LYMPHADENOSIS). 


Infectious mononucleosis is a self-limited disease, probably 
of virus origin, occurring usually in sporadic and at times 
epidemic form among children and young adults (see Fig. 1). 
No race is spared, but Negroes are more susceptible. Incu- 
bation period is seven to 15 days. 


INFECTIOUS MONONUCLEOSIS 
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Fig. 1. Infectious mononucleosis is a disease of children and young adults. 
The sex is evenly divided. 
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Two major types are generally recognized: the pharyngeal 
and lymphatic varieties.?* Some subdivide them as glandular, 
anginose and febrile, but they may merge into each other.*-™ 
In the pharyngeal type the most excruciating form of sore 
throat is the outstanding symptom. Following the initial 
period of malaise, headache, fever of a few days to a week, 
the patient complains of acute pharyngitis. The tonsils, if 
present, are invariably enlarged and often coated with gray- 
ish, odorless exudate. The culture may show Vincent’s organ- 
isms, various forms of streptococcus and staphylococcus. In 
rare instances the throat presents the clinical picture of diph- 
theria. Laryngeal stenosis may require a tracheotomy.” In 
the severe form there is always profound toxemia, simulating 
typhoid fever or an atypical pneumonia."*** In the milder 
forms the patient may be afebrile practically throughout the 
entire course of the disease. The only clinical sign may be an 
enlarged cervical gland and a slight evidence of upper respira- 
tory infection. 


In the lymphatic type the adenopathy is the chief complaint. 
The cervical nodes may become tender and enlarged. At 
times, one must differentiate the condition from mumps. The 
glands of the axilla and the groin are also enlarged. Spleno- 
megaly is present in two out of three cases. The cough may 
become troublesome due to enlarged mediastinal lymph nodes. 
Bizarre neurolgical manifestations have been recorded.'*" 
Epistaxis and hematuria are not uncommon. Purpura’? 
and jaundice may be a complication.'*-*?. The disease may last 
a number of years.** So protean are the clinical manifesta- 
tions of the disease it often taxes one’s diagnostic acumen. 


In a series of 30 cases, a correct diagnosis of mononucleosis 
was recorded on admission in only eight instances. Another 
group of seven patients was admitted without diagnosis. In 
the others admission diagnoses were acute pharyngitis, strep- 
tococcus sore throat, acute tonsillitis, Vincent’s angina, hyper- 
trophic adenoids, mumps, diphtheria, poliomyelitis, leucemia, 
pyelitis, jaundice, rheumatic fever, influenza, pneumonia and 
acute appendicitis. The latter diagnosis was derived probably 
from enlarged mesenteric lymph nodes. 
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The condition usually persists for several weeks with a 
tendency for remission and recurrence. Diagnosis is made 
from 1. the clinical picture of headache, asthenia, fever of 
100° to 104° F., sore throat with or without ulceration and 
enlarged, tender adenopathy; 2. the presence of a positive 
heterophile antibody reaction (Paull-Bunnell’s) in a titer 1:16 
or higher, and 3. the recognition of atypical leucocytoid 
lymphocytes in the circulating blood.** 


During the initial stage all three of these syndromes may 
not be present; but if two are present in the course of the 
disease in the patients under 30 years of age, in a community 
in which upon inquiry other similar age groups have had a 
similar condition, the diagnosis is probably correct. The posi- 
tive heterophile reaction is obtained most frequently during 
the second and third weeks of the disease. In a typical case 
there is an initial leucocytosis or normal count followed by a 
drop to leucopenia with a rising mononucleosis. When the 
diagnosis is in doubt, repeated smears and blood counts are 
advisable. The prognosis is good in uncomplicated cases. 
There are now on record nine cases of ruptured spleen result- 
ing from this disease.'*-*° Two deaths occurred from infec- 
tious polyneuronitis, one each from nasopharyngeal hemor- 
rhage and laryngeal edema.'* 


Diagnosis may be extremely difficult as shown in the case 
cited below: 


A. K., a 24-year-old, white medical student, was first seen Feb. 3, 1949. 
His chief complaints were nasal obstruction, frontal headache, fever, 
103° F. Physical signs were that of acute rhinitis, hyperplasia of the 
pharyngeal lymphoid tissue and cervical and submaxillary adenopathy. 
Because of marked prostration and high fever, he was admitted to the 
hospital with an admission diagnosis of influenza. The first hematological 
study revealed nothing of abnormal nature (see Fig. 2). The blood study 
and heterophile reaction on the tenth day of illness established the 
diagnosis. The temperature fluctuated during the first week and subsided 
by lysis the following week (see Fig. 3). 


The treatment of infectious mononucleosis has been large- 
ly symptomatic. Recently daily intramuscular injections of 
serum globulin in doses of 10 cc. have been tried and found to 
be specific for this condition.*" 
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INFECTIOUS MONONUCLEOSIS 


Patient: AK 
Date: Feb. 4 Feb 6 Feb!1O Feb. |i Febl2 Feb.j4 








Hemoglobin 96% 
Erythrocytes 4490000 4900000 4900000 5020000 4870000 4870000 
Leukocytes 7900 3650 8200 10100 9900 9450 
Lymphocytes 23% 37% 23% 12% 10% 12% 
Monocytes 3% 7% 
Eosinophils 
Basophils 
Neutrophil 
Band Cells 74% 50% 31% 34% 18% 23% 
Promyelocytes 2% 
Myeloblasts 2% 
Prolymphocytes 46% 53% 72% 64% 


Fig. 2. Typical hemogram in infectious mononucleosis, Patient was a 
24-year-old white medical student. On the fourth day of illness on Feb. 4, 
1949, his cell count was normal. Feb. 6, there was leucopenia and a slight 
neutropenia. On the tenth day and thereafter there was prolymphocytosis 
until on his twentieth day of illness when the blood count became normal. 
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Fig. 3. The initial rise in temperature, pulse and respiration rate was 
followed by a gradual decline. 


4, AGRANULOCYTOSIS. 


Since Schultz’s first paper on agranulocytosis appeared in 


1922" interest in this disease has been unabated. During the 








HARA: BLOOD DYSCRASIA IN OTOLARYNGOLOGY. 463 


past 10 years the Quarterly Cumulative Index Medicus lists 
more than 740 references on this subject. The present concept 
of this condition may be thus summarized :?-* 


1. The disease is an idiosyncrasy to some drug, the dosage- 
time factor of which has no relation to the intensity of symp- 
toms. Women past 25 years of age are particularly suscep- 
tible. 2. The most frequent offenders are found among the 
derivatives of the benzene ring, notable of which is amino- 
pyrine. The next in order are dinitrophenal and sulfonamides. 
Among other drugs are thiouracil, barbiturate, various qui- 
nine derivatives, bismuth, gold, mapharsen, arsenicals, dilan- 
tone, pyribenzamine, tridione and hydantal. 3. It also devel- 
ops secondary to hyperplastic processes in pernicious anemia, 
leucemia, purpura, allergic reaction and acute infection. 4. 
The characteristic hematologic change is brought about by 
suppression of maturation of granulocytes during the myelo- 
blastic stage. The total count may not exceed 1,000 per cm. 
5. There is no alteration in red cell and platelets counts in a 
typical case, a factor which accounts for lack of hemorrhage. 
6. The sepsis is secondary to leucopenia and when untreated 
the patient succumbs to overwhelming sepsis within 36 to 72 
hours of apparent onset. 


The most characteristic feature of the disease is the rapid- 
ity of the course, profound toxemia and striking response to 
the drug withdrawal combined with antibacterial therapy in 
favorable cases. The disease is ushered in with alternate chills 
and high fever, marked prostration, malaise, headache, cervi- 
cal adenopathy and necrotizing mucous membrane of the ear, 
nose, pharynx and oral cavity.®’° The soft palate, uvula and 
the pillars of the tonsils are extremely reddened and eroded. 
The process may extend to the larynx, the obstruction of 
which requires a tracheotomy."'-** The blood picture is so 
typical that little difficulty is to be expected in establishing a 
diagnosis. In the initial stage there is asymptomatic leuco- 
penia and neutropenia. The lymphocytes consist nearly 90 
per cent of the total white counts. There is no known sensi- 
tization test to determine one’s idiosyncrasy, thus every trace 
of drug must be eliminated from the patient, and in practice 
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this is not always easy. At times the patient’s own secretive- 
ness defeats this very object. A young married man consulted 
me for the treatment of acute pharyngitis, which later was 
diagnosed as an agranulocytic angina. Unbeknown to me, the 
patient was in the habit of self-drugging off and on for a 
period of months with a fairly large dose of sulfonamide for 
a Neisserian infection which he acquired from extramarital 
source. On the initial visit the patient denied the drug habit. 
Confronted with a correct diagnosis based on hematologic 
study and clinical picture, the patient finally disclosed the 
history of the urethral infection, subsequent self-treatments 
and development of the recent oral lesions for which he sought 
my services. 


The prognosis is excellent when aggressive therapy is insti- 
tuted. Pentnucleotide, transfusions, pyridoxin and folic acid 
have enjoyed popularity; however, penicillin appears to be 
specific. The most important feature is its prevention,’ and 
the instant withdrawal of the causative medication when 
diagnosed. 


5. THROMBOCYTOPENIC PURPURA. 


The simplest yet most comprehensive classification of pur- 
pura is given by Fowler :' 


I. Thrombocytopenic Purpura: 
A. Idiopathic or essential. 


B. Secondary purpura associated with some other rec- 
ognizable disease, intoxication and infections. 


II. Nonthrombocytopenic Purpura: 


A. Idiopathic. 
1. Schénlein-Henoch or allergic purpura. 


2. Purpura simplex. 


B. Symptomatic purpura. 
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This paper is limited to the discussion of thrombocytopenic 
purpura, or Werlhof’s disease. Pathogenesis of this condition 
has been thoroughly studied by competent investigators.'-'° 
There were 22 cases in this series. All of the patients had in 
common the tendency to an abnormal bleeding into the skin 
and mucous membrane, a marked reduction in the number of 
platelets in the circulating blood, prolonged bleeding time, a 
defective clot retraction, a positive tourniquet test, and normal 
coagulation time. The disease is most frequently seen in 
children and youth; women suffer twice as often as men. It is 
rare in the Negro." There is a distinct hereditary tendency. 
The cause of hemorrhage is not known, but is thought 
to be the combination of thrombocytopenia and capillary 
anomaly.??.1* 


Quick" has explained this platelet-capillary phenomena on 
the basis of histamine activity* and it appears to be gaining 
favor.> The course of the disease is both acute and chronic. 
The acute form lasts two to several weeks. It may terminate 
in complete restitution or in death from hemorrhage or 
aplastic anemia due to repeated blood loss. In the chronic 
form the disease shows a tendency to frequent remissions. 
The episodes of bleeding may last from a few days to a few 
weeks. The number of platelets may attain normal level dur- 
ing the symptomless intervals. 


Epistaxis is one of the chief initial symptoms that brings 
the patient to a clinician. It is not unusual for the illness to 
appear following an acute upper respiratory infection. With- 
out hematological investigation a diagnosis may be difficult if 
the cutaneous lesions are few or absent, as in the initial stage 
of most of the cases.’° In 15 of the series of 22 cases, the 
disease was precipitated with epistaxis. A history of a tend- 
ency to bruise on slight trauma, an episode of hemorrhage 
from the nose, throat or vagina should arouse suspicion, or at 
least raise a question. 





*Histamine causes capillary dilatation. One of the functions of platelets 
is to remove excess histamine. In so doing, platelets are rendered more 
susceptible to agglutination and lysis, resulting in thrombocytopenia and 
purpura, This concept of allergic origin explains both the thrombocytopenic 
and nonthrombocytopenic purpura. 
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At the age of 12, a Mexican boy had a tonsillectomy in 
another hospital. This was followed by a prolonged, oozing 
type of bleeding, typical of this condition. He received eight 
transfusions before the bleeding was controlled. He has had 
a tendency to bruise all his life and frequent epistaxis since 
two years of age, but this vital point in the clinical history 
was apparently overlooked in the preoperative examination. 


Pregnancy adds hazards to the condition..*7 Two of my 
three cases spontaneously aborted and died from massive 
intrauterine hemorrhage; upon the third a therapeutic abor- 
tion was performed. All three had a daily epistaxis during 
the period of their hospitalization. 


Bleeding from gums, mouth and throat are the next fre- 
quent symptoms observed. A 46-year-old male had his teeth 
extracted. This was followed by protracted bleeding. His 
only son had died following tonsillectomy and adenoidectomy 
in another hospital from uncontrollable bleeding, in spite of 
repeated transfusions. 


Prognosis is generally poor in the acute form, particularly 
among children under 10 years of age. Death may occur in 
a few hours following the initial symptoms.‘** In the pres- 
ence of shock and massive bleeding, the blood loss must be 
immediately replenished. X-ray and urethane have been the 
treatment of choice. For chronic cases, a small quantity (100 
to 300 cc.) of repeated transfusions at two to three-day inter- 
vals have been recommended on the theory of stimulating the 
blood formation and to supply platelets. A splenectomy in 
chronic cases offers the best outlook. There were four patients 
in this series who submitted to this operative procedure. 
Three are living and well for seven to 10 years following the 
operation. One died from other causes. 


6. PSEUDOHEMOPHILIA. 


Pseudohemophilia (Willebrand’s disease) is a rare heredi- 
tary blood dyscrasia which appears in both male and female 
and is transmitted by both. Unlike thrombocytopenic pur- 
pura, with which the condition at times may be confused, 
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there is no deficiency in the number of platelets in the circu- 
lating blood. There is no splenomegally; neither is there 
demonstrable defect in the clotting time nor in clot retrac- 
tion. The distinct feature of the condition is a prolonged 
bleeding time. 


Willebrand' originally suggested that the condition was due 
to anomaly of the capillaries, and his suspicion was confirmed 
by Macfarlane, who has shown that in pseudohemophilia 
there is failure of the capillary to retract upon injury.*’ 


A number of excellent clinical reports have appeared, both 
in the American and German literature, under such titles as 
Familial Hemorrhagic Condition, Atypical Pathologic Hemor- 
rhage, Konstitutionelle Thrombopathie, Familial Purpura, and 
Hereditary Pseudohemophilia.*-"' Hewlett and Haden’ col- 
lected 73 cases from the literature and added four cases of 
their own. The present series makes the total of 79 that have 
been recorded. 


Differentiation must be made from thrombocytopenic pur- 
pura.’*"* There is no specific treatment. Transfusion restores 
the blood volume, and combats a secondary anemia. Of the 
two patients in this report, one was a 60-year-old woman 
who had the history of lifelong, frequent epistaxis and ecchy- 
mosis on the slightest trauma. Her son also had a similar 
affection. On one occasion she had a large sublingual hema- 
toma that made it difficult for her to talk or swallow. As she 
grows older, these symptoms are becoming increasingly less 
severe. The second was a 23-year-old woman who has had 
repeated spontaneous bleedings from her nose and gums. Her 
mother, a sister and her mother’s two brothers also were 
similarly affected. 


7. LEUCEMIA. 


Leucemia is a fatal disease of irreversible, proliferative 
process affecting one of three types of white cells and their 
immature precursors in the blood-forming organs. They are 
lymphatic, myelogenous and monocytic leucemias. The disease 
appears in acute, subacute and chronic forms.'-’ In the course 
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of the disease there is an increase of white cells, 50,000 leuco- 
cytes per cm. being generally accepted as a dividing line. In 
so-called aleucemic form, the leucocytes may not exceed 10,000 
with the normal differential count. The disease is apparently 
on the increase.**® Since 1940 the annual toll from this con- 
dition exceeds 5,000 in the United States. 


The acute lymphatic leucemia occurs usually in children 
and youth. The acute myelogenous type occurs most fre- 
quently after 50 years of age. The acute monocytic leucemia 
occurs after 30 years of age. In all acute leucemias the onset 
is abrupt, not unlike acute infection. There is high fever, 
prostration, malaise, tonsillitis and headache. Cervical ade- 
nitis is a prominent feature in acute lymphatic leucemia. 
There is progressive anemia and its associated symptoms. 
Bleeding from the nose, the gums, mouth and throat is fre- 
quent and should arouse the suspicion of the clinician. Ulcero- 
membranous stomatitis occurs in 40 to 50 per cent of cases 
based upon a large series of acute leucemias.'*-'* The disease 
runs a rapid, galloping course. In fulminating cases, the 
disease terminates in a few days to two or three weeks. A 
spontaneous remission in acute leucemia has been recorded." 


Of the 76 cases of leucemias in this series, 25 were classified 
as chronic. These chronic cases ran a milder course and 
occurred in older individuals. There are several features 
which were common to all chronic leucemias: 1. Progressive 
weakness, fatiguability, pallor, dyspnea and palpitation, and 
secondary anemia; 2. splenomegally, especially in chronic 
myelogenous forms; 3. purpura of skin and mucous mem- 
brane; 4. marked tendency toward remission and recrudes- 
cence; 5. slow but steady downward course, terminating in 
death in two to three years in chronic myelogenous leucemia, 
five to six years in chronic lymphatic leucemia, and one to 
two and one-half years in monocytic leucemia. 


The most common leucemic symptom which is of interest to 
the otolaryngologist is epistaxis.** Leucemic cutis of the nose 
is rare.*° Intranasal leucemic infiltration may cause obstruc- 
tion.’*"* Protracted nasal hemorrhage may be the initial 
symptom that causes the suspicion of leucemia. 
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Intraoral lesions of leucemia appear also as hemorrhage, 
infiltration and ulceration.'**.» The infiltration may be local 
or diffuse. Ulceration of the surface follows, such as an inva- 
sion from thrombosis. Hemorrhage following extraction of 
teeth is frequent. Sometimes the involved gums undergo ulcer- 
ation with no tendency to heal and exposing necrotic bone 
deep in the tooth socket, covered with foul, grayish exudate, 
and sometimes the gums present the classical picture of Vin- 
cent’s angina. Leucemic infiltration of the tonsils may simu- 
late peritonsillitis..° Usually one tonsil is larger than its 
mate. Pain is severe, but an incision produces no pus. The 
infiltration may extend to the larynx, requiring a tracheotomy. 
A safe rule is to suspect leucemia in unilateral enlargement 
of tonsils until proved otherwise. 


The leucemic disturbance of the ear is hemorrhage into the 
external and middle ears and the labyrinth, causing impair- 
ment of hearing, vertigo and tinnitus.*° Leucemic infiltration 
may produce the syndrome observed in Méniére’s disease.” 
If the patient survives the hemorrhagic episode, there is a 
new formation of the connective tissue within the labyrinth, 
constituting “otitis interna ossificans.’*! Paralysis of the 
Viith and VIIIth cranial nerves is not rare from this source.** 


The following otolaryngologic history was recorded on ad- 
mission of 76 cases in this series: 


Cervical adenopathy.................................. 29 
po | SES Sen ree. Ae 17 
Dyspnea and palpitation..............000. 17 
Ulcerative: etememrweus .......2 2! 15 
i Ee a ee eee 14 
Reusal Berra .........._..................... 8 
I Se aaa OE a ¥ 
ce Gee” ERE See ee ecanen eee 5 
Tinnitus and vertigo......................--.... 3 
ch ya | | iris 2 


The treatment of leucemia has been unsatisfactory. Those 
of proven palliative value are: Irradiation with X-ray,?*-*> 
radioactive isotope, such as radioactive phosphorus (P32) ,?°-*° 
blood transfusion,*-** mustard gas,***? and urethane.**:*° For 
acute leucemias aminopterin*® has been found to be helpful. 
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8. HEREDITARY HEMORRHAGIC TELANGIECTASIA. 
[RENDU-OSLER-WEBER DISEASE. ] 


This is an hereditary blood disorder involving both sexes, 
the lesions appearing in the mucous membrane and the skin 
as ruby-red telangiectasia. There is no disturbance either in 
plasma, cells or in their chemical behavior. The primary site 
of the lesion is in the anomalies of the vascular walls.'-'° 
Stock" estimated, in 1944, that from a number of reported 
cases there were probably 175 affected families involving 
1,000 members. Mortality ranges from 4 to 6 per cent.*:” 


The M. family (see Fig. 4): The bleeder in the first generation and 
another in the second are dead from unknown causes not associated with 
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Fig. 4. The bleeder in the first and another in the second generation are 
dead from causes not associated with the blood disorder. The oldest is a 
75-year-old widow. Her sons, aged 52, 50 and 38, and daughters, aged 51, 45, 
42 and 10, show well marked telangiectatic lesions. Among the offspring in 
the fourth generation there were five girls, ages 22-13, with bieeding 
tendencies. 


hemorrhagic disorders. Nine were personally examined by me. Three are 
in other states, but furnished detailed personal history. The oldest is a 
75-year-old widow. Her sons, aged 52 and 50, and daughters, aged 51, 45 
and 40, show well marked telangiectatic lesions on their lips, tongue, 
pharynx, cheeks, nasal septum, turbinates and fingertips. Among the off- 
spring in the fourth generation there were two married women, each 
aged 20, and three girls, aged 22, 17 and 13. These showed incipient pin- 
sized cutaneous lesions to fairly well formed ruby-red, spider-shaped 
telangiectasis of the mucous membrane of the nose and oral cavity. 
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Epistaxis is the initial symptom. Bleeding begins without 
any appreciable cause or following nose blowing, sneezing or 
coughing. Three had developed nasal bleeding before their 
tenth year. In others, it came on after the thirtieth year. 
Emotional disturbances play a distinct part in precipitation 
of epistaxis. Joking, laughing and crying are often predispos- 
ing factors. Bleeding may occur in any part of the body. 
Blood loss may be so insignificant that the patient seeks no 
medical care or it may be so profuse, occurring at frequent 
intervals, that well-marked signs of secondary anemia are 
present. Diagnosis presents no difficulty. There is no known 
specific remedy. Aside from control of hemorrhage and sec- 
ondary anemia, oral administration of hesperidian methyl 
chalcone appears to be helpful.* 


COMMENTS. 


Hemorrhagic disease of the newborn is a pediatric problem 
and not included in this study. Patients presenting the Plum- 
mer-Vinson syndrome (evidences of microcytic, hypochromic 
anemia, achlorhydria, nutritional disorder, glossitis, cheilitis 
and splenomegaly) were occasionally seen in the dispensary, 
but they are not included in this paper. Probably subclinical 
cases of avitaminosis were overlooked, but patients suffering 
from scurvy with bleeding from the gums were not encoun- 
tered. 


SUMMARY. 


1. One hundred fifty-nine cases of various blood dyscrasia 
in otolaryngologic practice are reviewed. 


2. One cannot place too much importance on a well elicited 
clinical history; including the tendency for bleeding in the 
family and patient, a careful search for evidence of nutri- 
tional deficiency and any deviation from normal in the hema- 
tologic investigation. 


3. Repeated blood examinations are sometimes necessary 
before a diagnosis is made. It is also an indispensable proce- 
dure in determination of the therapeutic efficacy and final 
prognosis. 
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THE LOCAL APPLICATION OF “SULFAMYLON” 

[PARA-(AMINOETHYL)-BENZENE SULFONAMIDE 

HYDROCHLORIDE] IN OTITIS EXTERNA AND 
CHRONIC OTITIS MEDIA.* 


A Second Report of 164 Infections in 122 Patients.7 


J. W. McLAuRIN, M.D., 
Baton Rouge, La. 


Otolaryngologists who practice in the South and Southwest 
of the United States have come to accept otitis externa as one 
of their perennial problems. I would not imply that it is a 
problem which has been solved, but certainly we have come a 
long way toward its solution. Within the last decade the 
literature of otitic infections in general and of otitis externa 
in particular has begun to approach adequacy: comprehensive 
studies in classification have been made; fungi have been 
assigned their proper roéle as etiologic factors; the réle of 
other micro-organisms has come to be appreciated, and finally, 
methods of treatment are becoming a good deal more rational. 
When one examines one’s old records, as I recently examined 
mine, it becomes very clear indeed how much progress has 
been made. 


It has been a source of considerable surprise to me to learn 
from certain comments on my preliminary publication on the 
subject of sulfamylon [para-(aminoethyl)-benzene sulfona- 
mide hydrochloride] in the treatment of otitis externa and 
chronic otitis media’ that I am credited with recommending 
this agent in the management of all otitic infections. It is 
difficult to know how such an impression could arise from a 


*Read at the combined meeting of the Middle and Southern Sections, 
American Laryngological, Rhinological and Otological Society, Inc., Mem- 
phis, Tenn., Jan. 16, 1950. 

+From the Department of Otolaryngology, Tulane University of Louisiana 
School of Medicine, and Our Lady of the Lake Sanitarium, Baton Rouge, La. 

Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Jan. 30, 1950. 
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paper which bears a title specifically limiting the use of the 
drug to the two conditions mentioned. Sulfamylon is no pana- 
cea and was not proposed as such. It is doubtful that a single 
agent will ever be found which will cure all varieties of otitic 
infection. Sulfamylon should certainly not be used for any 
such purpose. It would not be indicated in the fungoid types 
of infection, for instance; though it would probably do no 
harm, it is quite unlikely that it would do any good. It could 
have tragic consequences if it were employed in chronic otitis 
media of Lillie’s? type III or type IV, in which surgery is 
clearly indicated. 


As I related in my first communication on this subject,’ 
my attention was attracted to the possible usefulness of sulfa- 
mylon in otitic infections by Clark’s report on its effectiveness 
in the prevention of infection after ophthalmic surgery. His 
published report® concerned 84 successive operations after 
which Bacillus pyocyaneus, formerly an extremely trouble- 
some secondary micro-organism, was completely controlled by 
the use of sulfamylon in 1 per cent solution for irrigations 
and moist dressings. Although dressings had to be changed 
frequently, sometimes for as long as a month after operation, 
there was not a single instance in the series of any of the 
reactions experienced under similar circumstances with other 
sulfonamide preparations. 


BACTERIOLOGIC STUDIES. 


Sulfamylon, which is derived from benzalamine, differs 
from sulfanilamide in that a methylene group has been 
inserted between the benzene ring and the 4-amino group. It 
is available as a crystalline white substance which is freely 
soluble in water. 


Sulfamylon has the dual advantage of being both effective 
and innocuous. Its antibacterial activity, Brewer*t demon- 
strated, is not inhibited by p-aminobenzoic acid and, there- 
fore, its range of usefulness is wider than that of other sulfa 
compounds. Brewer’s additional studies, which were con- 
firmed by Lawrence,® showed that sulfamylon is more effective 
against aerobes and anaerobes in vitro than are comparable 
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concentrations of sulfanilamide and sulfathiazole. Still other 
investigations showed that solutions ranging in strength from 
0.5 to 2 per cent did not harm the conjunctiva of rabbits and 
that solutions ranging in strength from 1 to 20 per cent did 
not harm the bladder mucosa. Comparative studies by Howes* 
showed that for local application sulfamylon has a wider 
range of usefulness than streptomycin, penicillin, parachloro- 
phenol, tyrothricin or zepharin. Its special advantages, as this 
observer listed them, are that it is rapidly bactericidal, it is 
not affected by changes in the acidity of the environment, it 
is active in the presence of pus and blood, and it is relatively 
nontoxic. 


Studies made for me in the laboratories of Our Lady of the 
Lake Sanitarium in Baton Rouge showed that sulfamylon 
was consistently effective in vitro against the organisms com- 
monly found in otitis externa and chronic otitis media, that 
is, pseudomonas aeruginosa, staphylococcus aureus, beta hem- 
olytic streptococcus, Klebsiella pneumoniae, alpha hemolytic 
streptococcus and escherichia coli. Solutions of sulfamylon 
ranging in strength from 4 per cent down to 0.25 per cent 
effectively inhibited growth in all of the 36 cultures tested. 
Additional studies showed that the optimum bactericidal 
effect was obtained when a 1 per cent solution was kept in 
contact with the bacteria tested for a five-minute period. This 
is a useful and practical bit of information: The success of 
any mode of treatment of otitic infections depends upon the 
cooperation of the patient and most patients who are not 
incapacitated by their condition will not submit to inactivity 
for much more than five minutes at a time. 


ROUTINE OF MANAGEMENT. 


The present routine of management in otitis externa, 
chronic otitis media and occasional postoperative infections 
has been somewhat modified from the routine described in my 
first communication. I am in full agreement with Fowler’ 
that bacteriologic studies are essential in these conditions, 
but I am in equally full agreement with Senturia*® that for a 
variety of reasons they are not uniformly practical in private 
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practice. I should not advise anyone who is just beginning 
to treat otitis externa and allied conditions to omit them. On 
the other hand, I am convinced from my own experience that 
as experience increases, it is frequently possible to determine 
from inspection and clinical examination what sort of infec- 
tion one is dealing with and that it is entirely justifiable to 
treat most patients tentatively, on the basis of that impres- 
sion, with a considerable saving of time and expense. If by 
the second visit the ear has not shown great improvement 
under the treatment instituted, cultures are taken at once. In 
this connection might be mentioned Senturia’s recent state- 
ment, in his discussion of Fowler’s’ paper on topical applica- 
tions to the external ear, that the Los Angeles Research Study 
Club was sponsoring an investigation which, it was hoped, 
would produce a method of cytologic examination which could 
be carried out in the office to differentiate among the varieties 
of external otitis. It would be an enormous diagnostic aid if 
this could be achieved. 


The present routine of treatment is as follows: 


1. Following history-taking and the usual general and spe- 
cial examinations, a smear and culture are taken if there is 
any doubt at all concerning the type of infection presented. 
The ear is then thoroughly cleansed with the tip suction, at 
first with the smallest size Frazier suction tip, then, near the 
attic and the tympanic membrane, with a tip devised in my 
office for this purpose. This tip is malleable and can be bent 
to reach otherwise inaccessible areas. Finally, the canal is 
irrigated with one ounce of 95 per cent alcohol and is thor- 
oughly dried. 


2. If the infection is thought to be fungoid in origin, the 
fungicide of choice is prescribed. I prefer thymol and cresatin 
for this purpose. Otherwise, sulfamylon is applied and the 
patient is shown how to use it at home. Application is simple: 
The patient lies on the nonaffected side, instills the sulfa- 
mylon solution into the ear and permits it to remain for 
exactly five minutes by the clock. The ear is then blotted dry 
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with cotton and a cotton wick is inserted, which is changed 
often enough to prevent its becoming saturated with secre- 
tions from the ear. 


3. When the patient returns to the office, usually 48 hours 
after the first visit, the ear, as a rule, is found greatly 
improved, probably as the result of the thorough cleansing 
combined with the action of the sulfamylon. My own belief 
is that if it were practical for patients to come to the office 
daily, it would be possible to clear up most cases of otitis 
externa merely by repeated daily cleansing. It is of interest 
that almost without exception observers who report good 
results with various methods of treatment all emphasize the 
importance of cleansing the canal and drying it thoroughly 
before any applications are made to it. 


If on the second visit the infection is clearly under control, 
the ear is again cleansed and dried carefully and is dusted 
with sulfanilamide powder. The patient is instructed to dis- 
continue all medication and to make every effort to keep 
water out of the ear for three to four weeks. If, how- 
ever, improvement has not occurred, the initial treatment is 
repeated and the patient returns to the office at regular inter- 
vals, preferably 48-hour intervals, until control is achieved. 


4. In cases in which a culture has been made on the first 


visit or on a subsequent visit (as is routine in cases in which 
improvement is not promptly apparent), treatment depends 
upon the results of laboratory examinations. The report usu- 
ally shows 1. mixed organisms, with pseudomonas predomi- 
nating, 2. mixed organisms with staphylococcus predominat- 
ing, 3. streptococcus, with the precise type named, or 4. 
B. pyocyaneus. If a pure staphlococcus is reported, or a mixed 
infection with staphylococcus predominating, a coagulase test 
is run. If this test is reported negative, the staphylococcus is 
disregarded and the infection is treated as if it were gram- 
negative. That is, sulfamylon therapy is continued. If the test 
is reported positive, attention is directed toward the staphylo- 
coccus. Sulfamylon therapy is discontinued and the patient 
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is treated with penicillin intramuscularly and locally (by 
drops of a solution containing 100,000 units of penicillin per 
ounce of distilled water), or by furacin. 


To reiterate the principles upon which this clinical routine 
is based: 1. The drug selected is applicable to the individual 
case. 2. Whatever agent is used is applied in a high enough 
concentration and over a sufficient period of time to control 
the infection. 3. Before any application is made to the ear, 
and as an essential part of the treatment, the ear is carefully 
cleansed and dried. The drug is thus enabled to reach all 
parts of the ear and the aural secretion, the pH of which 
might alter the effectiveness of the drug, is eliminated, at 
least for the time being. 4. The drug is applied only long 
enough to achieve the desired effects. The long continued use 
of any type of topical application may induce sensitivity. 
Dermatologists are of the opinion that penicillin cannot be 
used locally much longer than about five days without the 
appearance of erythema, vesiculation and other evidences of 
sensitization. My own feeling is that similar time limits 
might well be set upon all topical applications. 5. If bacterio- 
logic studies are made and a gram-positive organism is found, 
sulfamylon is withheld, for use in the event that the strain 
proves resistant, and some other form of treatment is em- 
ployed first. 

ANALYSIS OF CASES. 


My preliminary report on the use of sulfamylon in external 
otitis and other otitic infections concerned 141 infections in 
108 patients. In the series were 33 cases of external otitis, 
24 of chronic otitis media, nine infections secondary to the 
fenestration operation and seven secondary to tympanomas- 
toidectomy. The 73 cultures made revealed pseudomonas 
aeruginosa, staphylococcus aureus, beta and alpha hemolytic 
streptococcus, Klebsiella pneumoniae, and escherichia coli. 
Sulfamylon was effective in every instance in this series. In 
93 cases the infection was controlled by the seventh day and 
in no case was treatment necessary longer than 14 days. The 
single reaction in the series was proved to be the result of a 
local allergy which cleared promptly after sulfamylon was 
discontinued and an antihistaminic drug was administered. 
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To my first series of sulfamylon-treated otitic infections 
I am now adding a second series of 164 infections in 122 
patients. Sixty-five patients had otitis externa, 34 chronic 
otitis media, 12 cavities following tympanomastoidectomy, and 
11 cavities following the fenestration operation. The bacterio- 
logic results were in general agreement with those in the 
first series. 


The results of treatment were quite as satisfactory as in 
the first series. In 80 cases the infection cleared up within 
two days, in 24 within four days, in 12 within seven days, in 
three within nine days, and in three within 11 days. The 
rapidly favorable results — in this second series only six 
patients paid more than three visits to the office — are advan- 
tages which commend this method to physician and patient 
alike. There were no reactions at all in the second series. 


It is true that I have made no formal follow-up of these 230 
patients, but I am sure that most of you will understand me 
when I say that although my practice is exclusively limited 
to a specialty, it is more or less of the family type, as might 
be expected in a small city. I have seen most of these patients 
for other conditions, or heard of them through other patients 
who were relatives or friends, or have met them as I have 
gone about my affairs. I feel sure that in the two series there 
were some recurrences of infection, but I feel equally sure 
that most of the patients treated were permanently relieved. 


COMMENT. 


Reports on the use of sulfamylon in otolaryngology are still 
few. Fox,°® in 1947, treated 137 patients with rhinosinusitis 
by this means with such good results that he concluded that 
this drug was “the most valuable of all chemotherapeutic 
agents in the local treatment of acute rhinitis and sinusitis.” 
In most cases in the series no other treatment was used, and 
antrostomy, which had been Fox’s practice if antral infections 
did not clear up after three or four irrigations, was not 
required in a single case. 
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The only report of which I am aware which concerns the 
use of sulfamylon in otitis conditions is by Fowler,’ in 1948. 
He used this agent in the treatment of both otitis externa and 
chronic otitis media whenever pseudomonas was found in the 
culture. In the first of the 17 cases in his series he applied 
the drug in 5 per cent concentration in a water-soluble oint- 
ment base (carbowax). In later cases he used a 1 per cent 
solution of methyl cellulose, with a pH adjusted from 4.5 to 
6.5. 


Diehl and Morris’’’ report deals with a group of patients 
with otitis media treated with sulfamylon and streptomycin. 
Fowler’ used the same combination for mastoid cavities. The 
addition of streptomycin makes it impossible to evaluate 
either series from the standpoint of the effectiveness of sulfa- 
mylon alone. 


I would not, of course, wish to indicate that sulfamylon is 
the only possible method of treatment in otitis externa and 
chronic otitis media. There are several other useful methods, 
in addition to penicillin therapy. My personal experience 
with dibromsalicylaldehyde (compound 280) was entirely un- 
favorable and did not in any way duplicate the results 
reported by Hayes and Hall." I have used furacin, however, 
with very satisfactory results in coagulase-positive staphylo- 
coccic infections, my experience being in accord with the re- 
sults reported for this form of treatment by Anderson and 
Steele’? and by Douglass.** 


SUMMARY AND CONCLUSIONS. 


1. The situation in respect to the management of otitis 
externa, chronic otitis media, and certain postoperative otitis 
infections is greatly improved over what it was. 


2. Experience suggests that if the ears are carefully 
cleansed, if care is taken to determine the causative organ- 
isms and to use therapeutic agents to which they are sensitive, 
much of the confusion surrounding the treatment of these 
conditions can be expected to disappear. 
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3. It is the duty of otolaryngologists, as Senturia* has 
emphasized, to continue their methods and techniques criti- 
cally and to confine their therapy to the use of therapeutic 
agents worthy of trial. 


4. This report concerns the treatment with sulfamylon of 
164 infections in.122 patients, which are added to the previ- 
ously reported series of 141 infections in 108 patients. In 
both series the majority of cases were instances of external 
otitis and chronic otitis media, but both included a few in- 
stances of infection following tympanomastoidectomy and the 
fenestration operation. In both series the response to sulfa- 
mylon therapy, combined with thorough cleansing of the ear, 
was uniformly satisfactory and almost uniformly rapid. 
There was one reaction, as the result of local allergy, in the 
first series but no reactions at all in the second. 
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THE LYMPH PUMP MECHANISM OF THE 
NOSE AND PARANASAL SINUSES.*}¢ 


J. MATHEWS ROBISON, M.D., 
Houston, Tex. 


The lymph pump mechanism of the nose and paranasal 
sinuses essentially consists of the anatomic and physiologic 
adaptation of the sinal mucosa and turbinal tissue to the 
process of adjusting their tissue pressure to a magnitude 
which promotes the flow of lymph from their tissue spaces. 
Other interrelated variables which enter into this mechanism, 
particularly during pathologic states, are: 


1. The relation of the normal and pathologic tissue pressure 
of the turbinal tissue to the tissue pressure of the sinal 
mucosa. 


2. Lymphatic blockage in the sinal mucosa or in the retro- 
pharyngeal lymph nodes. 


3. The relation of the colloidal osmotic pressure of the sinal 
secretion to the colloidal osmotic pressure of the interstitial 
fluid in the sinal mucosa. 


4. The presence of relatively unremovable protein or bac- 
terial products or antigens in the turbinal tissue or sinal 
mucosa. This factor is important during both purulent and 
allergic states. 


*Read at the combined meeting of the Middle and Southern Sections, 
American Laryngological, Rhinological and Otological Society, Inc., Mem- 
phis, Tenn., Jan. 17, 1950. 


+This study was aided by a grant from Harry Carothers Wiess. 


tFrom the Department of Otolaryngology of the University of Texas 
School of Medicine, Galveston, Tex. 


Editor’s Note: This ms. received in Laryngoscope Office and accepted for 
publication, Feb. 20, 1950. 
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Information concerning this mechanism has been derived 
from the following sources: 


1. Clinical observation of the relation of nasal stenosis due 
to increased turgescence of the turbinates to sinal pathology 
occurring during various types of rhinitis and sinusitis. 


2. Study of the histology and pathology of the sinal mucosa 
with particular reference to its anatomical, physical and func- 
tional characteristics. 


8. Determination of the colloidal osmotic pressure of the 
sinal secretion and interstitial fluid in certain types of sinus- 
itis. Examination of these fluids has had the following obvious 
limitations: 


Sinal secretion and interstitial fluid must be present in 
sufficient quantity and procurable before they can be exam- 
ined. During acute purulent sinusitis secretion is plentiful 
and easily obtained and often, as the sinal mucosa becomes 
very edematous, the interstitial fluid may be aspirated; how- 
ever, during subacute allergic sinusitis usually it is impossible 
to obtain secretion or interstitial fluid from the sinal mucosa. 
Also during chronic purulent sinusitis, although secretion is 
readily available, the interstitial spaces have become so filled 
with round cells or fibroblasts that interstitial fluid is not 
procurable. In instances where specimens are not procurable, 
opinions of the processes are based upon observations of simi- 
lar pathology occurring elsewhere, particularly elephantiasis. 


The osmotic pressure of the specimens of secretion and 
tissue fluid examined has been calculated by determining the 
percentage of albumin and the total protein and using the 
nomogram of Wells, et al., for computation. The actual 
numerical values of the protein, osmotic pressure, etc., are 
not reported in this paper. They will be presented as part of 
a more technical article. 


The physiologic need for the lymph pump. mechanism is 
derived from the requirement of every living cell for food 
and an excretory mechanism proportioned to the cells’ activ- 
ity. In mammals these requirements are provided by an 
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extravascular tissue fluid derived from the blood plasma 
which produces a constantly changing pericellular environ- 
ment for the cells of the tissues. The filtrate derived from 
the arterial capillary contains water, salts and food (protein) 
for the body cells. The water, salts and certain diffusable 
products are absorbed from the extravascular fluid by the 
venous capillary, leaving the products of cell metabolism, 
particulate matter, cellular detritus, bacterial products and 
unused protein to be carried away by the lymphatic system. 
This arrangement is, in effect, a filtering process which allows 
molecules of various sizes to find their way from the inter- 
stitial spaces to the blood stream by different routes with 
little or great delay or difficulty. Mammalian lymph flows 
normally by muscle contraction, massage, active and passive 
motion of the body, gravity, tissue pressure and pulsation 
transmitted from the arteries to the lymph vessels. During 
pathologic states, when the part is immobile, lymph flows 
by pathologic or increased tissue pressure, gravity and pulsa- 
tions transmitted from the arteries and dilated arteriovenous 
anastomoses to the lymph vessels.’ 


In the normal nose and sinuses the tissues are deprived of 
muscle contraction, active and passive motion and massage to 
promote lymph flow. Instead, these structures depend upon 
gravity and normal tissue pressure. When irritation or infec- 
tion occurs in the nose and sinuses, lymph flow is accelerated 
by increased or pathologic tissue pressure, gravity and pulsa- 
tion transmitted from the arteries and dilated arteriovenous 
anastomoses to the lymph vessels. This limitation of meas- 
ures available for moving the extravascular fluids in the tis- 
sues of the nose and sinuses is reflected in their anatomy. 
The anatomic adaptation of these structures to their physio- 
logic needs is evident in the molding of the turbinal tissue to 
irregularities of the nasal cavities and the physical character- 
istics of the sinal mucosa and turbinates which allows them 
to alter their tissue pressure rapidly by swelling against their 
inherent elasticity and contractility and their bony enclosure. 


Tissue pressure is gauged by the resistance a tissue offers 
to dilatation of its interstitial spaces by edema fluid. Accord- 
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ing to its magnitude, tissue pressure offers resistance to capil- 
lary filtration and accumulation of an excessive amount of 
extravascular fluid, and promotes capillary absorption and 
lymph flow. Tissue pressure is proportional to the density 
and elasticity of the tissue, increases with the rapidity of 
capillary filtration, and becomes less as the elasticity of the 
tissue is lost by long continued distention of its interstitial 
spaces by edema fluid.t An increase in tissue pressure is 
resisted by the fascial planes, integument covering the part, 
and bony enclosures of the body. Tissue pressure may be 
increased by application of physical pressure to the surface 
of the part. Other pressure variables which affect the origin, 
distribution and absorption of extravascular fluid are arterial 
and venous capillary blood pressure, osmotic pressure, hydro- 
static pressure and atmospheric pressure. 


Anatomically the lymph pump mechanism may be divided 
into two parts: one being the lymph bed of the nose and 
paranasal sinuses, and the other the retropharyngeal lymph 
nodes into which the lymph bed drains. Each of these parts 
when involved in pathologic states manifest their functional 
pathology by clinical signs and symptoms which are of diag- 
nostic value. 


The retropharyngeal nodes are from two to 10 in number 
during childhood. These are divided into medial and lateral 
groups. The medial group atrophies during adulthood, usu- 
ally leaving only one of the lateral retropharyngeal nodes on 
one side. Through these nodes drains all of the lymph from 
the structures developed from the first branchial pouch, i.e., 
the middle ear, Eustachian tube, adenoid, nasopharynx, nasal 
cavities and paranasal sinuses. Lymph from these structures 
passes through the lymph capillaries and pathways in the 
mucosa of the nose and nasopharynx into either pretubal 
lymphatic plexus. Efferent vessels from these plexuses pierce 
the pharyngeal aponeurosis and enter the retropharyngeal 
nodes. The pretubal lymphatic plexuses anastomose freely 
through channels which traverse the pharyngeal surface of 
the soft palate. This free communication between the pre- 
tubal plexuses is important to an understanding of the bilat- 
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eral character of lymph edema occurring during acute block- 
age of the retropharyngeal nodes and the retrograde metas- 
tasis of cancer cells in this region; also, these channels may 
be the route of flow from one nasal cavity to the other of the 
increased amount of extravascular fluid present in the tissues 
during certain pathologic states.* 


The physic qualities and anatomic structure of the sinal 
mucosa and turbinal tissue are specifically designed and 
adapted for the purpose of promoting lymph flow from the 
stroma of the mucosa and drainage of sinal secretion. To 
understand better this adaptation, it is important to recall 
that all air-containing cavities of the body, when they become 
severely infected, tend to lose their air by becoming filled 
with edematous tissue and/or secretion. As air is driven 
from a cavity the tissue pressure of the tissues in the cavity 
is raised and pulsations from the arteries and dilated arterio- 
venous anatomoses are transmitted to the lymph vessels 
through an incompressible fluid medium and thus lymph is 
pumped toward the lymph nodes. The perfection of this proc- 
ess usually is related to or varies with the virulence and 
invasive characteristics of the offending agent. 


To facilitate discussion of the adaptation of the lymph bed 
to the function of promoting lymph flow, it is useful to divide 
it into two functionally related parts; one being the sinal 
mucosa and the other the turbinal tissue. The normal sinal 
mucosa is “seldom more than 0.02 mm. in thickness’* and 
consists of a very thin stroma of closely placed fibroblasts 
surmounted by the pseudostratified ciliated epithelium. On 
section the cells of the stroma appear to be placed so close to 
each other that there are relatively few intercellular or inter- 
stitial spaces present. When the stroma of the normal mucosa 
is teased apart, the cells separate into layers with the lines 
of cleavage appearing parallel to the epithelial surface. This 
sparse cellular and tightly layered construction of the stroma 
of the normal sinal mucosa accounts for the facility with 
which the mucosa becomes edematous, approximates the 
capacity of the sinus and thereby raises its tissue pressure. 
Also, the scarcity of interstitial spaces and blood vessels in 
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the normal sinal mucosa precludes absorption from its sur- 
face. Some form of conditioning process which dilates its 
interstitial spaces and provides more blood supply is neces- 
sary before absorption can occur through this membrane. 
Conditioning of this membrane for absorption will be consid- 
ered under allergic sinusitis. 


Drainage from the normal sinus is accomplished chiefly by 
ciliary action. During pathologic states drainage is acceler- 
ated by reduction in the size of the sinal cavity by swelling 
of the sinal mucosa. During inflammation the degree of swell- 
ing of the sinal mucosa is greater in that part of the mucosa 
which is far removed from the ostium of the sinus and swell- 
ing of the mucosa is least in the region of the ostium. This 
provides for drainage of the sinal cavity by the edematous 
mucosa forcing the secretion to or through the ostium of the 
sinus. When swelling of the mucosa becomes extreme, por- 
tions of the mucosa may prolapse through the ostium as poly- 
poid protrusions. 


It is important to an understanding of this factor in sinal 
drainage to consider the relation of the anatomic struc- 
ture of the sinal mucosa to its tissue pressure. The opinions 
expressed here have been derived chiefly from studies of the 
mucosa of the maxillary sinus. Sections of the mucosa from 
various parts of this sinus show it to contain more glands, 
blood vessels and lymph vessels near the ostium. Also, it is 
thicker and more dense in the area of the ostium than it is in 
areas far removed from the ostium. Since tissue pressure 
resists capillary filtration and is related to the density and 
elasticity of tissue, it is evident that following a given uni- 
form stimulus to increased capillary filtration, the filtrate 
appears first and dilates to a greater degree the interstitial 
spaces in that portion of the sinal mucosa which are away 
from the ostium of the sinus. As the edema of the sinal 
mucosa progresses, the mucosa displaces the air from the 
sinal cavity and forces the secretion toward the region of the 
ostium of the sinus. During this process the ostium remains 
patent, due to the relatively greater tissue pressure of its 
mucosa. 
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The variables which affect capillary filtration are the col- 
loidal osmotic pressure of the blood, the permeability and 
blood pressure of the arterial and venous capillaries and the 
tissue pressure. If other factors remain constant and there is 
lowering of the colloidal osmotic pressure of the blood as in 
simple hypoproteinemia, increased capillary filtration occurs 
first into areas of the body which have the least tissue pres- 
sure. This is commonly seen clinically in the edema in the 
loose tissue around the eyes during hypoproteinemia accom- 
panying albuminuria, and in the feet and ankles where hydro- 
static pressure and gravity play a part in increasing capillary 
filtration and collection of fluid in the interstitial spaces. 
Gravity also may play a part in the distribution of edema 
fluid in the sinal mucosa. If the sinal mucosa is very edema- 
tous the fluid may become relatively free, i.e., not a part of 
the tissue gel. As tissue fluid becomes free to move in the 
interstitial spaces of the sinal mucosa it gravitates to the most 
dependent portion of the sinus. Shifting by gravity of this 
edema fluid to the most dependent part of the sinus also is a 
factor in bringing secretion to the level of the region of the 
ostium and facilitates sinal drainage. This clotting tissue 
fluid often may be aspirated from the sinal mucosa through 
a needle but should be differentiated from similar appearing 
nonclotting cystic fluid or the fluid portion of the secretion 
contained in the sinal cavity. 


In cadavers with generalized edema and otherwise normal 
sinuses which have undergone rigor mortis in dorsal decubi- 
tus, the mucosa of the posterior walls of the sinuses is much 
more edematous than the mucosa on the other walls. There is 
some evidence that the tissue pressure of the sinal mucosa is 
probably less than that of any other tissue of the body. If 
this be true during severe hypoproteinemia the sinal mucosa 
is the first tissue to become edematous and the last tissue 
from which the edema fluid is absorbed. During X-ray exami- 
nation using contrast media, this type of edema has been 
interpreted erroneously as primary sinal pathology. 


The intranasal structures aid in changing the extravascular 
fluid and promoting lymph flow by the same fundamental 
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methods utilized by the sinal mucosa. These structures differ 
from the sinal mucosa anatomically and physiologically in that 
the nasal mucosa has greater normal tissue density and higher 
normal tissue pressure, while the turbinal tissue in addition 
to these qualities possesses inherent erectility and elasticity 
and its smooth muscle fibres provide for more enduring 
contractility. 


All of the lymph from the mucosa of the sinuses must pass 
through the lymph channels in the nose en route to the retro- 
pharyngeal nodes. In the normal nose the tissue pressure of 
the turbinates and nasal mucosa is so balanced against capil- 
lary filtration that only enough fluid and protein is filtered 
into the tissues to meet the physiologic requirements; there- 
fore, the intranasal tissue is able to remove the nomal extra- 
vascular fluid without abnormal turgescence. Following irri- 
tation or infection of the nasal mucosa, there is an increase 
in the amount of interstitial fluid to be removed from the 
lymph bed, so the intranasal structures drive air from the 
nasal cavity by swelling against their surrounding bony 
walls. The lymph can then be pumped from the lymph bed by 
pulsations transmitted from the arteries to the lymph vessels 
through an incompressible fluid medium. 


The anatomy and physiology of the normal nose provide for 
nasal cavities either of which alone can transmit sufficient air 
to the lungs for normal, quiet respiration while the opposite 
cavity is closed. During moderate irritation or infection, 
swelling of the turbinal tissue alternates from one nasal cav- 
ity to the other, i.e., the right nasal cavity will close while 
respiration occurs through the left, then the left will close 
and respiration occurs through the right. This alternating 
cycle of opening and closing of the nasal cavities was de- 
scribed by the Hindus during the Vedic Period (1500 B.C.). 
A British anatomist, Hemchandra Sen, in 1901, described how 
one and then the other of his own nasal cavities would alter- 
nately open and close every few hours. His observations were 
made by sticking his tongue up behind his soft palate and 
examining the condition of his turbinates, noting that one side 
of his nose would close, alternating with the other side.* 
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The alternate opening and closing of the nasal cavities may 
be interrupted by gravity. In lateral decubitus, the nasal cav- 
ity which is inferior will close, while in dorsal decubitus both 
nasal cavities will remain open when there is only a moderate 
amount of extravascular fluid to be removed from the lymph 
bed. When gravity fails to affect or aggravates intranasal 
tissue turgescence, usually the reaction to the agent which 
caused the intranasal swelling has been severe. Also, gravity 
may have little effect during partial or complete lymphatic 
blockage of the retropharyngeal lymph nodes, or when the 
protein content and colloidal osmotic pressure of the edema 
fluid in the sinal mucosa is very high. 


The presence, location, cytology and physical characteristics 
of nasal and sinal secretion, the color and swelling of the sinal 
mucosa, and the anatomic construction of the nasal cavities 
are diagnostic criteria important during rhinitis and sinus- 
itis; however, the degree and location of swelling or turges- 
cence of the turbinal tissue also is a most valuable diagnostic 
aid in nasal and sinal disease. 


The functional pathology of the turbinates consists of their 
becoming turgescent and increasing their tissue pressure as 
an auxiliary or aid to the sinal mucosa as the mucosa for 
functional purposes needs to increase its tissue pressure. 


The character and degree of turgescence of the turbinates 
are related to the type and extent of lymphatic blockage pres- 
ent in the sinal mucosa. Also, the tissue pressure of the sinal 
mucosa, the colloidal osmotic pressure of the secretion and 
interstitial fluid of the sinal mucosa, and the presence in the 
tissue spaces of the sinal mucosa of relatively unremovable 
substances are important factors affecting turgescence of the 
turbinates. During purulent infections these relatively unre- 
movable substances, until more information concerning their 
true nature is available, may be regarded as plasma colloids 
and bacterial products, while in allergic states they may be 
regarded as air- or blood-borne protein antigens. If the aller- 
gic state is long continued, bacterial antigens from secondary 
infection also may be present. During acute purulent states 
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the sinal mucosa becomes edematous and increases its tissue 
pressure in direct proportion to the colloidal osmotic pressure 
of its edema fluid. If the colloidal osmotic pressure of the 
secretion in the sinus is high and holds in the stroma of the 
mucosa fluid of high protein content the turbinates will 
remain turgescent until the secretion is drained from the 
sinus and the colloidal osmotic pressure of the edema fluid in 
the sinal mucosa is reduced. As the protein in the edema fluid 
is carried away, there is no longer need for an accessory 
swelling of the turbinates to increase the tissue pressure as 
an aid to removal of components of the extravascular fluid. 
To understand the interrelationship of these variables it is 
important to consider their relation to lymph flow. 


Lymphatic blockage in the mucosa of the lymph bed is the 
principal factor in determining the relation of turgescence 
of the turbinates to pathology in the sinuses. It may be rec- 
ognized in three stages: acute, subacute and chronic. Hin- 
drance to lymph flow in either of these stages may be partial 
or complete. Acute lymphatic blockage occurs as fibrin, cellu-- 
lar detritus, and round cells infiltrate the intercellular and 
interstitial spaces of the sinal mucosa. During this stage 
blockage of the interstitial spaces is usually so complete that 
nothing except certain diffusable toxic products pass through 
the walled off area. This results in retention in the mucosa 
of a highly proteinized tissue fluid rich in albumin with cor- 
respondingly high colloidal osmotic pressure. During this 
stage the turbinal tissue of the same side is constantly and 
completely turgescent, or as alternating nasal stenosis ensues 
the turbinates on one or both sides may recede incompletely 
during the cycle of alternation. 


During the subacute stage of lymphatic blockage the fibrin 
and cellular detritus have been absorbed, leaving only the 
round cell infiltration. In this stage of lymphatic blockage 
the interstitial spaces in the stroma of the sinal mucosa are 
so filled with round cells that there is little room for excess 
extravascular fluid. The turbinates during this stage may 
appear normal or show alternating turgescence during acute 
exacerbation of infection. Subacute lymphatic blockage may 
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continue for years without seriously interfering with nutri- 
tion of the mucosa. This type of mucosa may be returned to 
a semblance of normal by application of physical pressure to 
its surface. During chronic lymphatic blockage in the sinal 
mucosa, fibrosis of the stroma of the mucosa is present and 
there are relatively few interstitial spaces to hold fluid. This 
type of blockage usually terminates in loss of nutrition to the 
glands and ciliated epithelium of the mucosa. Often this type 
of mucosa is seen surrounding a septic cavity. The turbinal 
tissue in this stage is not turgescent because there is little 
extravascular fluid to be removed from the stroma of the sinal 
mucosa. Also, the pathways of exit for lymph from the sinal 
mucosa are so blocked by fibrous tissue that there is no stimu- 
lation to the turbinates to increase their tissue pressure by 
becoming turgescent. 


The clinical application of the foregoing principles of nasal 
physiology and functional pathology will now be applied to 
certain types of nasal stenosis due to turgescence of the tur- 
binates. Turgescence of the turbinates will be classified as 
alternating, when it changes from one nasal cavity to the 
other, and as intermittent, constant or complete when either 
or both nasal cavities are closed intermittently, constantly or 
completely. 


I. Excessive Intranasal Medication. Patients suffering from 
this frequently self-administered condition usually begin with 
mild bacterial or allergic rhinitis and alternating nasal steno- 
sis. They usually give a history of having administered “nose 
drops” or inhalations at increasingly frequent intervals until 
they have bilateral constant, complete nasal stenosis. These 
patients have overstimulated the contractile power of their 
turbinal tissue, and must stop their medication and neces- 
sarily go through a period of constant nasal stenosis until 
their turbinates regain their contractility. In this condition 
it is important to impress on the patient that during certain 
pathologic states it is necessary for the nasal cavities to be- 
come blocked as part of their functional pathology before they 
can return to normal; therefore, if they continue their intra- 
nasal medication they only postpone the time when the block- 
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age will occur. Some of these patients are aided greatly by 
irrigation of their maxillary sinuses and evacuation of 
trapped secretion. 


II. Nasal diphtheria and glanders produce acute lymphatic 
blockage of the retropharyngeal lymph nodes and cause con- 
stant complete nasal stenosis due to lymph edema of the 
lymph bed. Frequently this type of swelling of the intranasal 
tissues cannot be reduced with adrenalin, cocaine or other 
commonly used shrinking agents. 


III, Acute purulent sinusitis is recognizable clinically in 
three stages: 


1. Empyema of the Sinus. In this stage the sinus contains 
secretion having a protein content frequently as high or 
higher than the protein of the blood plasma with a corre- 
sponding high colloidal osmotic pressure. This high osmotic 
pressure secretion holds in the stroma of the sinal mucosa 
interstitial fluid high in protein. This is reflected intranasally 
in marked turgescence of the turbinates on the affected side 
as the lymph pump mechanism attempts to remove the highly 
proteinized tissue fluid. The turgescence of the turbinates in 
this stage is due to marked dilatation of their cavernous bod- 
ies, lymph edema of the intranasal mucosa and blood vessel 
engorgement. As lymphatic blockage in the sinal mucosa 
becomes complete the turgescence of the turbinates may sub- 
side slightly. 


If the sinusitis is unilateral the nasal stenosis then may 
become unilaterally intermittent, or if it is bilateral it may 
alternate from one nasal cavity to the other as the process 
passes into the draining stage. 


2. Draining Stage. In this stage the colloidal osmotic pres- 
sure of the sinal secretion has fallen below that of the edema 
fluid in the sinal mucosa. This allows the colloids to be 
removed from the edema fluid in the sinal mucosa by the 
lymphatic system and the water and electrolytes to be ab- 
sorbed by the veins. During this stage, if the sinusitis is 
unilateral the nasal stenosis due to turgescence of the turbi- 
nates is intermittent on the affected side. If the sinusitis is 
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bilateral, alternating nasal stenosis occurs, excepting when the 
turbinates are affected by gravity. The effect of gravity in 
this stage is evidenced clinically by placing the patient with 
normally constructed nasal cavities in lateral decubitus and 
noting that the nasal cavity uppermost is open while the 
inferior cavity is closed by turgescence of the turbinates. 
Also, if the patient is placed in dorsal decubitus, both nasal 
cavities will open unless there is partial or complete lymphatic 
blockage of the retropharyngeal lymph nodes. There is no 
exit from the nose anteriorly for lymph or excess extravas- 
cular fluid; therefore, if the patient is placed in ventral 
decubitus, both nasal cavities may close if the sinusitis is 
bilateral. Factors such as toxins, tissue destruction and spe- 
cific invasive characteristics of certain organisms may alter 
these clinical findings. 


3. Resolution Stage. The sinal secretion has almost dis- 
appeared in this stage and has become definitely separately 
into its clumped and fluid portions. The osmotic pressure of 
the secretion is so low it is negligible, and the sinal mucosa 
has become sufficiently edematous to increase its tissue pres- 
sure to a magnitude which promotes lymph flow. Often the 
mucosa is so edematous it completely fills the sinal cavity. 
When this occurs in the maxillary sinus and the sinus is 
punctured with a needle under the inferior turbinate, the 
needle may enter the edematous mucosa and as irrigation is 
attempted part of the edematous mucosa may be forced 
against the ostium and block the irrigation. Clinically it is 
important to understand that this marked swelling of the sinal 
mucosa is an essential part of its functional pathology. In the 
stage of resolution, even though the sinal mucosa is very ede- 
matous, if the mucosa is not mistreated it will rapidly return 
to normal. The alternating or intermittent nasal stenosis 
which ushers in the stage of resolution gradually subsides 
until the turbinates return to normal. 


IV. Chronic Purulent Sinusitis. The protein content and 
osmotic pressure of the sinal secretion during chronic puru- 
lent sinusitis are high, but the interstitial tissue spaces of the 
sinal mucosa have become filled first with round cells and 














502 ROBISON: NASAL LYMPH PUMP. 


later with fibroblasts which have blocked the lymph pathways. 
This type of mucosa contains little protein that can be re- 
moved by the lymph pump mechanism; therefore, there is no 
increased turgescence of the turbinates or nasal stenosis to 
betray the presence of purulent secretion in the sinus. 


ALBUMIN, PER CENT 
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TOTAL PROTEIN, PER CENT 


Fig. 1. “Nomogram. A straight line drawn through the proper points on 
the albumin and total protein scales will intersect the middle scale at the 
value of the total osmotic pressure calculated from the formula, P = C(21.4 
+ 5.9A). Where P is the osmotic pressure in millimeters of water, C is the 
total protein concentration and A is the albumin concentration in grams 
per 100 ce. The standard error of calculation is + 5 per cent.” (From H. S. 
Wells, J. B. Youmans and D. G. Miller, Jr., Jour. Clin. Invest., 12:1103, Nov., 
1933.) 


V. Allergic Rhinitis and Sinusitis. Purulent rhinitis and 
sinusitis is primarily a disease of the surface of the mucosa, 
while allergic rhinitis and sinusitis primarily affects the 
stroma of the mucosa. These two conditions also differ in 
their stimulation to increased permeability of the capillaries. 
During purulent disease the increased permeability of the 
capillaries allows a relatively large quantity of protein to filter 
into the tissues, while during allergic disease, although the 
edema may occur very suddenly and extensively, the protein 
content of the capillary filtrate is relatively low. Clinically, 
this is evidenced by the rapidity of absorption, probably prin- 
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cipally by the veins, of edema occurring during certain aller- 
gic states such as urticaria and angioneurotic edema, while 
the highly proteinized filtrate occurring during purulent dis- 
ease requires more time for processing and removal of the 
protein through the lymphatic system. One outstanding dif- 
ference between purulent and allergic disease of the sinuses 
is to be found in the relative absence of lymphatic blockage 
in the lymph bed during pure allergic sinusitis when com- 
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Fig. 2. Method of labeling specimens of mucosa procured from the maxil- 
lary sinus for study of normal and pathologic states. 


pared to that present during purulent sinusitis. The turbi- 
nates become turgescent to aid the sinal mucosa in increasing 
its tissue pressure; however, the turbinates respond in this 
manner only if the interstitial tissue spaces in the sinal 
mucosa between the turbinates and the sinus are “open.” 
During allergic states when relatively unremovable antigenic 
substances are present in the sinal mucosa the turbinates 
may manifest increased turgescence constantly until the anti- 
gen is removed or until lymphatic blockage occurs in the 
interstitial spaces of the stroma of the mucosa. Apparently 
in certain instances the tissue must be conditioned before 
allergic manifestations can occur in certain areas. Condition- 
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ing may result from frequent application of an antigen to the 
same area. Any agent which opens the interstitial spaces of 
the sinal mucosa to absorption and retention of antigens may 
act as a conditioning factor. Repeated episodes of purulent 
or allergic rhinitis may condition the tissue for the occurrence 
of allergic sinusitis. This is in accord with the Arthus phe- 
nomenon which is one of the bases of allergic reactions. 
“Arthus found that if he injected antigen into animals sub- 
cutaneously at definite intervals the first few injections were 
absorbed readily but later injections were not absorbed. In- 
stead, they became surrounded by an area of inflammation 
and often tissue necrosis occurred in the areas of recent 
injection.’ 


Following the reaction of the nasal and sinal mucosa in the 
manner of the Arthus phenomenon, or one of its variations, 
the fate of antigenic substances which are brought in contact 
with its surface or brought by the blood stream to its inter- 
stitial spaces is similar to homologous antigens injected into 
the skin, i.e., one fraction is absorbed into the blood stream 
either rapidly or slowly and another fraction remains in the 
area of injection and becomes attached to the cells of the 
body until it becomes proteolyzed, bacteriolyzed or extruded.* 
Absorption from the sinal mucosa of these antigenic sub- 
stances of products of their ageing process may produce 
bronchial asthma in accord with the smooth muscle reaction 
of Schultz and Dale, or they may produce immunologic shock 
in accord with the Schwartzman phenomenon. This is in 
accord with the observations of Landsteiner that “simple 
chemical substances probably form conjugates with the ani- 
mal’s own proteins, forming new antigens. The presence of 
these new antigens resulted in sensitization.” 


1. Acute allergic rhinitis due to inhaled or blood-borne 
antigens presents alternating nasal stenosis which varies in 
its severity with the amount of antigen encountered and the 
sesitivity of the patient. If the allergic reaction is severe or 
if the patient has indulged in excessive intranasal medication, 
complete constant nasal stenosis may ensue. Constant com- 
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plete nasal stenosis occurring during or immediately following 
the hay fever season often means that the patient has devel- 
oped acute allergic sinusitis. 


2. Acute allergic sinusitis presents constant complete nasal 


stenosis as the turbinates become turgescent to aid in remov- 
ing relatively unremovable antigen from the interstitial 
spaces of the sinal mucosa. Irrigation of the maxillary sinuses 
in these patients evacuates a small amount of white mucoid 
secretion containing a marked concentration of eosinophiles. 
In certain instances particulate matter may be present in the 
sinal secretion. Irrigation of the maxillary sinuses, preferably 
by antrum puncture under the inferior turbinate, is of great 
value in promoting resolution of this type of sinusitis. The 
clinical improvement of these patients has been much more 
rapid following irrigation of the maxillary sinus by puncture 
instead of irrigation through the ostium. This may be due in 
part to draining of tissue fluid from the fistula made in the 
edematous sinal mucosa during puncture of the sinus. 


The first attack of acute allergic sinusitis is one of the most 
important episodes in the life of the allergic patient. Often 
the patient has bronchial asthma for the first time with this 
type of sinusitis. If the sinus secretion is evacuated promptly 
after the asthma begins, the asthma usually subsides rapidly; 
however, if the secretion is allowed to remain in the sinuses 
the asthma may become protracted and the sinusitis may lapse 
into the subacute stage. 


3. Subacute allergic sinusitis presents a variety of types of 
nasal stenosis due to turgescence of the turbinates. One com- 
plaint most of these patients have in common is alternating 
or constant nasal stenosis which often is accompanied by 
symptoms which the patient interprets as “catching cold.” 
The mucosa of the maxillary sinus in this stage may be uni- 
formly edematous and less than 1 mm. in thickness. Appar- 
ently the sinal mucosa contains substances which do not 
stimulate it to increase its tissue pressure sufficiently to pro- 
mote their removal. In this type of sinusitis the turbinates 
may show increased turgescence constantly as they attempt 
to aid the sinal mucosa to increase its tissue pressure. 
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The subacute stage of allergic sinusitis may last for years 
and often is accompanied by bronchial asthma which may 
occur episodically at first and then may become constant. 
Apparently the sinal mucosa in this stage contains antigen 
which is undergoing proteolysis, the very slight edema present 
being a necessary part of this process. X-ray studies of the 
sinuses, using contrast media, often fail to reveal this slightly 
edematous mucosa but it can be visualized with an antroscope. 
This type of sinal mucosa may be returned to a semblance of 
normal by application of local pressure to its surface. 


Frequently the only signs or symptoms presented by the 
patient during subacute allergic sinusitis are those related to 
increased turgescence of the turbinates, with or without nasal 
eosinophilia. Since there is no excess secretion present in the 
sinuses and the very slight uniform edema of the sinal mucosa 
is not demonstrable by X-ray, it is easy to overlook the rela- 
tionship of turgescence of the turbinates to the tissue pressure 
of the sinal mucosa and erroneously classify many of the early 
cases of subacute allergic sinusitis as rhinitis due to vaso- 
motor, neurogenic, toxic, endocrine, etc., etiology. 


The slight persistent edema of the sinal mucosa present 
during subacute allergic sinusitis is the first phase of the 
constantly progressive pathologic changes which are charac- 
teristic of allergic disease of the sinuses. The pathologic 
changes in the mucosa which follow this phase are related to 
the frequency and severity of secondary infection. Increased 
turgescence of the turbinates accompanies each episode of 
secondary infection of the edematous sinal mucosa. Following 
repeated infection, partial blocking of the interstitial spaces 
of the strema of the mucosa by round cells and fibroblasts 
occurs and stagnation of the edema fluid in the mucosa ensues. 
This type of mucosa may become so edematous that it may fill 
entirely the sinal cavity. These pathologic changes usher in 
the chronic phase of allergic sinusitis. 


4. Chronic allergic sinusitis differs pathologically from 
chronic purulent sinusitis in that the fibrosis which occurs in 
the stroma of the sinal mucosa during purulent sinusitis is 
more uniform and complete, while the fibrosis which occurs 
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in the stroma during chronic allergic sinusitis is irregular and 
incomplete. This results in the formation of alternating areas 
of fibrosis and dilated tissue spaces interspersed throughout 
the stroma of the mucosa. As infection occurs in this type of 
mucosa and the tissue pressure rises, polypi protrude from 
the areas of dilated tissue spaces. During this stage the turbi- 
nates remain turgescent until lymphatic blockage in the inter- 
stitial spaces of the stroma of the sinal mucosa occurs. If 
lymphatic blockage in the sinal mucosa is incomplete and the 
sinal cavity is totally or partially filled with polypi, the turbi- 
nates may show constant increased turgescence as an aid to 
removal of protein or bacterial products or antigens from the 
tissue fluid of the sinal mucosa. Long continued swelling of 
the turbinates may result in loss of their contractility so that 
they become boggy and unresponsive to the usual stimuli. As 
polypi fill the nasal cavities and increase the intranasal tissue 
pressure the turbinates may become compressed and regain 
some of their contractility. 


SUMMARY. 

1. The lymph pump mechanism of the nose and paranasal 
sinuses essentially consists of the anatomic and physiologic 
adaptation of the sinal mucosa and turbinal tissue to the 
process of adjusting their tissue pressure to a magnitude 
which promotes the flow of lymph from their tissue spaces. 
Interrelated variables which enter into this mechanism are: 


1. The relation of the normal and pathologic tissue pressure 
of the turbinal tissue to the tissue pressure of the sinal 
mucosa. 


2. The relation of the colloidal osmotic pressure of the sinal 
secretion to the colloidal osmotic pressure of the interstitial 
fluid in the sinal mucosa. 


3. Lymphatic blockage in the sinal mucosa or in the retro- 
pharyngeal lymph nodes. 


4. The presence of relatively unremovable protein or bac- 
terial products or antigens in the turbinal tissue or sinal 
mucosa. This factor is important during both purulent and 
allergic states. 
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An understanding of the lymph pump mechanism is useful 
clinically as an aid in interpreting intranasal findings as they 
reflect sinal pathology. 


The turbinal tissue and sinal mucosa increase their tissue 
pressure to a magnitude which promotes lymph flow by swell- 
ing against their inherent elasticity and contractility and their 
bony enclosure. 


Normally, lymph flows in most of the body by active and 
passive motion, muscle contraction, massage, gravity, tissue 
pressure and pulsations transmitted from the arteries to the 
lymph vessels. 


The nose and paranasal sinuses are deprived of active and 
passive motion and massage to promote lymph flow. Instead, 
they depend upon tissue pressure, gravity and transmitted 
arterial pulsations. The latter is important during pathologic 
states as the tissues swell and obliterate the air-containing 
cavities so that arterial pulsations can be transmitted to the 
lymph vessels through an incompressible fluid medium. 


The turbinal tissue becomes turgescent and increases its 
tissue pressure as an auxiliary or aid to the sinal mucosa as 
it becomes necessary for the sinal mucosa to increase its tissue 
pressure in an effort to remove substances from the intersti- 
tial spaces of the stroma of the sinal mucosa. 


Reaction of the turbinates in this manner is governed prin- 
cipally by the freedom with which fluid may move through 
the interstitial spaces of the nasal and sinal mucosa. During 
complete blockage of the interstitial spaces in the sinal mucosa 
to the flow of lymph and extravascular fluid, there is no 
stimulus to the turbinates to become turgescent. If the inter- 
stitial spaces in the sinal mucosa are open and contain rela- 
tively unremovable substances the turbinal tissue will remain 
turgescent until the sinal mucosa has increased its tissue pres- 
sure to a magnitude which effects their removal or until these 
substances become proteolyzed or bacteriolyzed and removed. 
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Correlation of clinical findings during certain pathologic 
states with certain principles of physiology and functional 
pathology of the turbinates and sinuses has been attempted. 


BIBLIOGRAPHY. 


1. Drinker, C. K., and Yorrey, J. M.: Lymphatics, Lymph and Lymphoid 
Tissue. Cambridge, Mass.: Harvard University Press, p. 112, 1941. 

2. Wetts, H. S.; Youmans, J. B.. and Miter, D. G., Jr.: A Formula 
and Nomogram for the Estimation of the Osmotic Pressure of Colloids 
from the Albumin and Total Protein Concentrations of Human Blood 
Sera. Jour. Clin. Invest., 12:1103, 1933. 


3. Rouviere, H.: Anatomy of the Human Lymphatic System by M. J. 
Tobias (translator), New York, N. Y. Ann Arbor, Mich.: Edwards Broth- 
ers, 1938. 

4. Prersor, G. A.: Normal Histology. Philadelphia, Pa.: J. B. Lippin- 
cott Co., 2nd Ed., p. 403, 1894 
5. Sen, HEMCHANDRA: Observations on the Alternate Erectility of the 
Nasal Mucous Membrane. The Lancet, 1:564, 1901. 

6. Roptson, J. MAtTHEws: Pressure Treatment of Allergic Sinusitis. 
Arch. Otolaryngol., 45:405, Apr., 1947. 

Ibid.: Application of Local Pressure to the Mucosa of the Maxillary 
Sinus. Tran. Amer. Acad. Ophth. and Otolaryngol., May-June, 1947. 

7. SHERWOOD, N. P.: Immunology. St. Louis, Mo.: The C. V. Mosby Co., 
2nd Ed., p. 332, 1946. 

8. KAHN, REUBEN L.: Tissue Immunity. Baltimore, Md.: Charles C. 
Thomas, p. 529, 1936. 


1304 Walker Avenue. 





UNIVERSITY OF ILLINOIS POSTGRADUATE COURSE. 


The University of Illinois College of Medicine, Department 
of Otolaryngology, announces its annual postgraduate course 
in Basic Otolaryngology beginning Oct. 2, 1950. A full time 
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prepare for special practice. The course terminates on June 
15, 1951. For information and application blanks, contact the 
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THE USE OF A WETTING AGENT IN 
LARYNGOTRACHEOBRONCHITIS WITH REPORT 
OF CASES TO DATE.* 


JAMES R. GORMAN, M.D., 
Lynchburg, Va. 


We are all faced repeatedly with the terrible problem of 
laryngotracheobronchitis. Before and after tracheotomy a 
great many of these cases present severe dryness of the tra- 
chea and bronchi, with or without crusting below the trache- 
otomy tube and sometimes with a thick, tenacious secretion 
which cannot be coughed up by the child. 


This past Fall we have had in our area an epidemic of 
severe proportions, totaling among the pediatricians nearly a 
hundred cases, three of which required tracheotomies as life- 
saving measures. Two of them occurred on the same day and 
the third within a 10-day period. My report has to do pri- 
marily with this third case. 


CASE REPORT. 


Mickey D., white male, 28 months old, was admitted to Virginia Baptist 
Hospital Sunday, Nov. 6, in a critical condition, requiring immediate 
tracheotomy; temperature, 102°. Following tracheotomy, the child did 
fairly well, but the trachea was perfectly dry with very little secretion 
coming through the tube on coughing, even with the use of normal saline 
dropped into trachea and suctioned back. Seen at 8:30 A. M., Tuesday, 
the child was in good condition as to color, breathing and other signs, 
except dry, severe cough. At 4 P. M. this same day I was called hur- 
riedly to the hospital and found the child in dying condition. The tube 
was clear, but the child was cyanotic and gasping for air. I thought he 
would die before we could get him to the operating room, where we had 
the proper materials, light, suction, etc. 


I would like to emphasize one important little point in connection with 
these dry cases, especially with thick, tenacious discharge and crusts, 
and that is that I much prefer to use the malleable copper Jackson suc- 
tion tube in preference to the bronchoscope. I used this tube with suc- 
tion attached, introduced through the tracheotomy wound, and recovered 
some very thick, tenacious material which the child was unable to cough 


*Read at the combined meeting of the Middle and Southern Sections, 
American Laryngological, Rhinological and Otological Society, Inc., Mem- 
phis, Tenn. Jan. 17, 1950. 
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up. Repeating this procedure several times, considerable material was 
removed, which, when placed on a towel, hardened in about 10 minutes 
to the consistency of hardened glue. After its removal the tracheotomy 
tube was reintroduced and the child watched for half an hour and then 
returned to his room. His temperature had increased from 100 to 102.° 
I was unable to have slides made but the original hospital chart is 
shown below. 
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RESPIRATION 





At 3 A. M. the morning of Wednesday I was called back to the hospital, 
and the above procedure had to be repeated as a lifesaving measure. 
This was the morning of the fourth hospital day. The child was receiv- 
ing large doses of penicillin and highly humidified air in croup tent, and 
aureomycin. 
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We did not have a resident at this hospital. My office is five miles and 
my home seven and one-half miles from the hospital. Fearing the child 
would die before I could reach him, I called Dr. Fletcher D. Woodward 
at the University of Virginia and told him my problem. I wanted to send 
the child there as he has trained residents, but he thought we were doing 
everything possible. In the discussion with Dr. Woodward, he asked 
whether I was using saline in the trachea. This, of course, had been 
done, but it had no effect in this particular case. I asked him if he had 
ever used a wetting agent in the saline. He said “he had not but thought 
it would be a good idea.” The problem then was to obtain the proper 
wetting agent. I consulted the U. S. Pharmacopea and found that Dupo- 
nol-C was listed and approved by the Pure Food and Drugs Commissioner. 
I am indebted to Mr. N. T. Gorchoff, of the Virginia Specialty Co., for fur- 
nishing me with the original supply of Duponol-C which was used in 
normal saline one-tenth per cent and instilled directly into the trachea 
through the tracheotomy tube, using a medicine dropper, followed by 
immediate use of suction, withdrawing fluid mixed with secretions. From 
the time the solution was started the child began to improve rapidly and 
was able to cough up the material which we previously had to remove 
on two occasions. The one-tenth per cent solution of Duponol-C was 
started at 6 P. M. on Wednesday; on Saturday I was able to decannulate 
the child, and on Wednesday of the following week was able to discharge 
the patient. 


The cases which present these dry crusts and crusting 
material in the trachea and bronchi offer a big problem. Cases 
have died with the bronchoscope in place and in addition to 
this danger the scope may push the crusts, down into the 
trachea and the main stem bronchi, and the child may die on 
the table. Dr. Woodward told me he had had one die on the 
table, being unable to remove the crusts. The small calibre 
Jackson malleable copper suction tube is a perfectly safe 
instrument to use through the tracheotomy wound if gently 
introduced and removed when pressure gauge shows resist- 
ance and the secretion or crust removed from the end of tube. 


This particular patient had a 10-day hospital stay. The 
X-rays of chest were essentially negative. The case was 
treated in consultation with Dr. F. Read Hopkins, pediatri- 
cian. 


About two weeks later I called Dr. Woodward to report to 
him the progress made in this case. He said, “I have just left 
the hospital and have seen a child with laryngotracheobron- 
chitis who needed immediate tracheotomy, and have told the 
resident to do it, but I will call the hospital and tell them to 
get some Duponol-C and put it in the water being vaporized.” 
A letter from him a few days later says, “The child admitted 
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with laryngotracheobronchitis and who apparently needed an 
immediate tracheotomy, we introduced the wetting agent in 
water or saline of the vaporizer, at the end of three hours the 
child was much improved and in five hours was out of 
danger.” 


After these two experiences we decided to try its use fur- 
ther with such cases and I wish you would do the same. 


Not including the child on whom a tracheotomy had been 
done, but including Dr. Woodward’s case, we now have seven 
children on whom the drug has been used in the water being 
vaporized with equally dramatic results and on whom it was 
not necessary to do tracheotomies. Two cases have been added 
to the five reported at Memphis. 


Becoming interested and knowing a little about wetting 
agents and the many uses to which they are being put was 
the reason for my thinking of it in this connection. Proper 
agents of this type are being used in eye solutions to lower 
the surface tension and keep the surface moist for a longer 
period of time. 


The fire departments of many cities are using the agents, 
which in proper dilution are carried in the 250 gallon tanks. 
This amount of water properly treated will do approximately 
what 5,000 gallons of water would do. 


I wrote to the American Cyanamid Co. regarding wetting 
agents in common. They promptly sent me a reprint of the 
work they had done on animals at their Stanford Research 
Laboratories. They produce the Aerosols O. T. The reprint is 
rather long, but in the tests they used rabbits, dogs, monkeys 
and rats. The animals were fed the wetting agent for a 
period of six months. They state “that although a total of 
221 histological preparations of tissue were made from nine 
rats, six dogs, three monkeys and four rabbits on high dosage 
were studied, no significant pathology was observed. This is 
consistent with the observations of Lorenz, Schenkin and 
Stewart in mice which received the Aerosol O. T. by mouth.” 


I was also sent their brochure on wetting agents which 
gives a great deal of information about them and their uses 
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generally. Aerosol O. T. is Dioctyl Sodium Sulfosuceinate. 
Duponol-C is Sodium Lauryl Sulphate (CH,(CH.) ,,CH,OSO, 
Na) U.S. P. This particular agent or similar ones are being 
used in shampoo mixtures, tooth pastes, cosmetics, liquid den- 
tifrices and other materials used about the skin. 


All of the cases on which the drug was used were not mine, 
but the agent was used under my direction. 

The two and one-half-year-old son of one of our eye, ear, nose and 
throat men was seen Dec. 24 about 3 P. M. and it looked very much as 
though a tracheotomy would be needed. The child was in a very small 
cubical-like room, closed off with heavy drapery. Humidity at 3 P. M. 
was 65, using an open bucket on a hot plate. At 3:30 the Duponol-C was 
added, about one-fifth of a teaspoon to the gallon, and in 30 minutes the 
humidity had increased to 90. By 6:30 P. M. the child was greatly im- 
proved and apparently out of danger. Seen Christmas Day, he was run- 
ning around in his bed, playing with his Christmas toys, and made an 
uneventful recovery. The room was so moist that the wallpaper had 
loosened and the doctor told me he would have to redecorate the room. 


The important thing is that the moisture is essential and 
should be maintained. The use of a wetting agent (in these 
cases Duponol-C) seems to greatly increase the moistening 
effect, both of the saline one-tenth per cent used directly into 
the trachea, when the tracheotomy has been done, and in the 
water being vaporized, whether by steam or actual vaporiza- 
tion. For the comfort of the patient and attendants, the tem- 
perature of the room should be controlled, especially where 
steam is being used. There should be some ventilation of the 
room. 


Several of our drug stores now stock Duponol-C. Whether 
this is the best agent to be used remains to be seen and I hope 
that you gentlemen who have at your disposal laboratory and 
clinical facilities will use this suggestion and make further 
reports on studies of its usefulness. Anything which is helpful 
in laryngotracheobronchitis will be worthwhile. 


In talking with Dr. Woodward over the telephone, Feb. 17, 
he said they had had several cases in which the drug had been 
used by vaporization and they had been able to avoid trache- 
otomy on all of them and that there would be subsequent 
reports on the use of the drug. 


1108 Allied Arts Building. 











In Memoriam 


FRANCIS R. PACKARD, M.D., 
1870-1950. 


Dr. Francis R. Packard, prominent medical librarian and 
pioneer otolaryngologist, died April 18 at Pennsylvania Hos- 
pital at the age of 80. 


Born in Philadelphia, the son of Dr. John Hooker and Eliza- 
beth Wood Packard, he graduated from the University of 
Pennsylvania in 1889 and three years later received his medi- 
cal degree there. 


Dr. Packard was first assistant surgeon of the Second 
Pennsylvania Volunteers during the Spanish-American War, 
and in World War I was center consultant for the district of 
Paris. 

In 1930, Dr. Packard was elected president of the American 
Laryngological Association; in 1931, he was president of the 
College of Physicians of Philadelphia, and in 1936 was presi- 
dent of the American Otological Society. He was also a for- 
mer president of the Musical Fund Society of Philadelphia 
and associated with various library groups. He was a mem- 
ber of the Academy of Stomatology of Philadelphia, a member 
of the Philosophical Society, University Barge Club, Franklin 
Inn, Philadelphia Shakespeare Society, Wistar Association 
and the Historical Society of Pennsylvania. 


He was the proud owner of one of the largest medical 
libraries in this country and the author of many formidable 
papers in his specialty, but his outstanding contribution to 
otolaryngologic literature was perhaps his History of Medi- 
cine in the United States. During the early years of THE 
LARYNGOSCOPE, Dr. Packard was quite active on its editorial 
staff and was a frequent contributor to its pages. 


As honorary keeper of the archives of Pennsylvania Hos- 
pital, he had at his command valuable data from which he 
compiled a history of the hospital from 1751 until 1918. 


He is survived by four daughters: Mrs. E. Perot Bissel, 
Jr., of Haverford; Miss Elizabeth Packard, of Philadelphia; 
Mrs. Peyton R. Biddle, of Rosemont, and Mrs. John H. Rhein, 
of Seaford, Del. 








BOOK REVIEWS. 


Fundamentals of Otolaryngology. A Textbook of Ear, Nose and Throat 
Diseases. By Lawrence R. Boies, M.D., Clinical Professor of Otolaryn- 
gology, Director, Division of Otolaryngology, University of Minnesota, 
and associates Charles E. Connor, M.D., Anderson C. Hilding, M.D., 
Jerome A. Hilger, M.D., John J. Hochfilzer, M.D., Conrad J. Holm- 
berg, M.D., Kenneth A. Phleps, M.D., Robert E. Priest, M.D., and 
George M. Tangen, M.D. 433 pages with index and 184 illustrations. 
Philadelphia and London: W. B. Saunders Co., 1949. 


This is an excellent book for undergraduate students and as a reading 
text in postgraduate courses. Dr. Boies is well qualified to write such a 
book. He states the objectives of the book in his preface and these 
objectives are well fulfilled. 


This volume should be in the library of all medical schools. 
T. E. W. 


The Comparative Anatomy and Physiology of the Larynx. By V. E. 
Negus, M.S., F.R.C.S., Surgeon to the Ear, Nose and Throat Depart- 
ment of King’s College Hospital, London. With foreword by Sir 
Arthur Keith. First edition. 230 pages with index and 191 figures. 
New York: Grune & Stratton, Inc., 1949. 


This book, as the author states in his preface, is a condensation of his 
previous work, “The Mechanism of the Larynx.” It is an excellent and 
complete work, profusely and beautifully illustrated. The author leaves 
no phase of the anatomy or physiology of the larynx untouched. 


Particularly valuable for the clinician is the chapter on the anatomy of 
the human larynx and the appendices. This book should be in the library 
of every department of laryngology. T. E. W. 


The Nose. An Experimental Study of Reactions Within the Nose in 
Human Subjects During Varying Life Experiences. By Thomas H. 
Holmes, M.D.; Lester H. Hofheimer, Research Fellow in Medicine; 
Helen Goodell, B.S., Research Fellow in Medicine; Stewart Wolf, 
M.D., Associate Professor of Medicine; Harold G. Wolf, M.D., Profes- 
sor of Medicine (Neurology), Cornell University Medical College, 
New York, N. Y. With a foreword by Warfield T. Longcope, M.D., 
Professor Emeritus of Medicine, The Johns Hopkins Medical School, 
Baltimore, Md. 154 pages with index and 37 illustrations. Spring- 
field, Ill.: Charles C. Thomas, Publisher, 1950. Price $4.50. 


This is a most interesting treatise on nasal pathologic changes result- 
ing from situational threats. The subject is too frequently overlooked by 
rhinologists. Of particular interest and importance are the histologic and 
cytologic findings reported by the authors. The concept that eosinophiles 
in secretions and tissues is pathognomonic of allergy must, in the light 
of their observations, be seriously questioned. 


The book makes fascinating reading and is strongly recommended to 
all otolaryngologists. T. E. W. 
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APRIL 1, 1950 


HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION. 


As of April 1, 1950. 


Aurex Model F and Model H. 
Manufacturer: Aurex Corp., 1117 N. Franklin St., Chicago, Ill. 


Beltone Mono-Pac; Beltone Harmony Mono-Pac; Beltone Sym- 


phonette. 
Manufacturer: Beltone Hearing Aid Co., 1450 W. 19th St., Chicago, III. 


Cleartone Model 500; Cleartone Regency Model. 
Manufacturer: American Sound Products, Inc., 2454 S. Michigan Ave., 
Chicago 16, Ill. 


Dysonic Model 1. 
Manufacturer: Dynamic Hearing Aids, 43 Exchange Pl., New York 5, 
N. Y. 


Electroear Model C. 
Manufacturer: American Earphone Co., Inc., 10 East 43rd St., New 
York 17, N. Y. 


Gem Hearing Aid Model V-35. 
Manufacturer: Gem Ear Phone Co., Inc., 50 W. 29th St., New York 1, 
N. Y¥ 


Maico Type K; Maico Atomeer; Maico UE-Atomeer. 
Manufacturer: Maico Co., Inc., North Third St., Minneapolis, Minn. 


Mears Aurophone Model 200; 1947—-Mears Aurophone Model 


98. 
Manufacturer: Mears Radio Hearing Device Corp., 1 W. 34th St., New 
York, N. Y. 


Micronic Model 101 (Magnetic Receiver) ; Micronic Model 303. 
(See Silver Micronic.) 
Manufacturer: Micronic Co., 727 Atlantic Ave., Boston 11, Mass. 
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Microtone T-3 Audiomatic; Microtone T-4 Audiomatic; Micro- 


tone T-5 Audiomatic. 
Manufacturer: Microtone Co., 4602 Nicollet Ave., Minneapolis 9, Minn. 


National Cub Model C; National Standard Model T; National 


Star Model S. 


Manufacturer: National Hearing Aid Laboratories, 815 S. Hill St., Los 
Angeles 14, Calif. 


Otarion Model E-1; Otarion Model E-1S; Otarion Model E-2; 
tarion Model E-4; Otarion Models F-1 and F-2. 
Manufacturer: Otarion Hearing Aids, 159 N. Dearborn St., Chicago, III. 


Paravox Models VH and VL; Paravox Model XT; Paravox 


Model XTS; Paravox Model Y (YM, YC and YC-7). 


Manufacturer: Paraphone Hearing Aid, Inc., 2056 E. 4th St., Cleveland, 
Ohio. 


Radioear Permo-Magnetic Multipower; Radioear Permo-Mag- 
netic Uniphone; Radio Ear All Magnetic Model 55. 


Manufacturer: E. A. Myers & Sons, 306 Beverly Rd., Mt. Lebanon, Pitts- 
burgh, Pa. 


Silver Micronic (Crystal Receiver) Model 101; Silver Mi- 
cronic (Magnetic and Crystal) Models 202M and 202C. 
(See Micronic.) 

Manufacturer: Micronic Corp., 101 Tremont St., Boston 8, Mass. 


Silvertone Model 103BM. 
Distributor: Sears-Roebuck & Co., Chicago, Il. 


Sonotone Model 600; Sonotone Model 700; Sonotone Model 
900; Sonotone Models 910 and 920. 


Manufacturer: Sonotone Corp., Elmsford, N. Y. 


Superfonic Hearing Aid. 


Manufacturer: American Sound Products, Inc., 2454 S. Michigan Ave., 
Chicago, IIl. 


Televox Model E. 
Manufacturer: Televox Mfg. Co., 117 S. Broad St., Philadelphia 7, Pa. 
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Telex Model 22; Telex Model 97; Telex Model 99; Telex Model 
1700. 


Manufacturer: Telex, Inc., Minneapolis 1, Minn. 


Tonemaster Model Royal. 
Manufacturer: Tonemasters, Inc., 1627 Pacific Ave., Dallas 1, Tex. 


Trimm Vacuum Tube No. 300. 
Manufacturer: Trimm, Inc., 400 W. Lake St., Libertyville, [1l. 


Unex Model “A”; Unex Midget Model 95; Unex Midget Model 
110. 


Manufacturer: Nichols & Clark, Hathorne, Mass. 


Vacolite Model J. 
Manufacturer: Vacolite Co., 3003 N. Henderson St., Dallas 6, Tex. 


Western Electric Model 63; Western Electric Model 64; West- 
ern Electric Models 65 and 66. 


Manufacturer: Western Electric Co., Inc.. 120 Broadway, New York 5, 
N. Y. 


Zenith Model 75; Zenith Miniature 75. 
Manufacturer: Zenith Radio Corp., 6001 Dickens Ave., Chicago, IIl. 


All of the accepted hearing devices employ vacuum tubes. 
Accepted Hearing Aids more than five years old have been 
omitted from this list for brevity. 


TABLE HEARING AIDS. 


Aurex (Semi-Portable)—Jour. A. M. A., 109:585 (Aug. 21), 
1937. 
Manufacturer: Aurex Corp., 1117 N. Franklin St., Chicago (10), Ill. 


Precision Table Hearing Aid—Jour. A. M. A., 139:785-786 
(Mar. 19), 1949. 


Manufacturer: Precision Electronics Co., 850 West Oakdale Ave., Chi- 
cago 14, Ill. 


Sonotone Professional Table Set Model 50—Jour. A. M. A., 
141:658 (Nov. 15), 1949. 


Manufacturer: Sonotone Corp., Elmsford, N. Y. 


All of the Accepted hearing devices employ vacuum tubes. 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


AMERICAN OTOLOGICAL SOCIETY. 
President: Dr. Philip E. Meltzer, 20 Charlesgate, West Boston 15, Mass. 
Secretary: Dr. Gordon D. Hoople, Medical Arts Bldg., Syracuse 3, N. Y. 
Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 21-22, 1950. 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 
President: Dr. Ralph A. Fenton, 906 Medical Arts Bldg., Portland, Ore. 
Secretary: Louis H. Clerf, 1530 Locust St., Philadelphia 2, Pa. 
Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 23-24, 1950. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 
President: Dr. Robert C. Martin, 384 Post St., San Francisco 8, Calif. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Building, Rochester, 
a Ee 


Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 25-27, 1950. 


AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 
Chairman: Dr. William H. Johnston, 1515 State St., Santa Barbara, Calif. 
Secretary: Dr. James M. Robb, 641 David Whitney Bldg., Detroit, Mich. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 


Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 17-20, 1950. 
Meeeting: Palmer House, Chicago, IIll., October 3-6, 1950. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 
President: Dr. J. Mackenzie Brown, 1136 W. 6th St., Los Angeles, Calif. 
President-Elect: Dr. Derrick Vail, Chicago, Ill. 


Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, 
Minn. 


Meeting: Palmer House, Chicago, Ill., October 8-14, 1950. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 


President: Dr. George E. Shambaugh, Jr., 55 E. Washington St., Chi- 
cago, Ill. 

President-Elect: Dr. Wm. H. Evans, 24 Wick Ave., Youngstown, Ohio. 

Secretary-Treasurer: Dr. Joseph Hampsey, 806 May Bldg., Pittsburgh 22, 
Pa. 
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PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 


President: Prof. Justo Alonso. 
Secretary: Dr. Chevalier L. Jackson, 255 S. 17th St., Philadelphia, Pa. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 


President: Dr. LeRoy A. Schall, 243 Charles St., Boston, Mass. 
Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St.. Baltimore 1. Md. 
Meeting: Mark Hopkins Hotel, San Francisco, Calif., May, 1950. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Alden H. Miller. 

Secretary-Treasurer: Dr. Victor Goodhill. 

Chairman of Section on Ophthalmology: Dr. Dennis V. Smith. 
Secretary of Section on Ophthalmology: Dr. Carroll McCoy. 
Chairman of Section on Otolaryngology: Dr. Howard P. House. 
Secretary of Section on Otolaryngology: Dr. Edwin Scobee. 


Place: Los Angeles County Medical Association Building, 1925 Wilshire 
Blvd., Los Angeles, Calif. 


Time: 6:00 P.M., fourth Monday of each month from September to May, 
inclusive. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Alfred Schattner, 115 E. 61st Street, New York 21, N. Y. 


Secretary: Dr. Norman N. Smith, 291 Whitney Avenue, New Haven 11, 
Conn. 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. G. M. Billings, Morganton, N. C. 
Secretary and Treasurer: Dr. MacLean B. Leath, High Point, N. C. 


Time and Place: Sept. 11-13, Hendersonville, N. C. Jointly with the South 
Carolina Society of Ophthalmology and Otolaryngology. 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 


President: Dr. David R. Higbee, 3245 4th St., San Diego, Calif. 


Secretary-Treasurer: Dr. C. Allen Dickey, 450 Sutter St., San Francisco, 
Calif. 


Meeting: St. Francis Hotel, San Francisco, Calif., May 28-31, 1950. 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 
Chairman: Dr. Alston Callahan, 908 S. 20th St., Birmingham, Ala. 
Chairman-Elect: Dr. Francis LeJeune, Ochsner Clinic, New Orleans, La. 
Vice-Chairman: Dr. Edwin Broyles, 1100 N. Charles St., Baltimore, Md. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Next Meeting: St. Louis, Mo., Nov. 13-16, 1950. 
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WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Garnett P. Morison, Charles Town, W. V. 

First Vice-President: Dr. Charles T. St. Clair, Jr., Bluefield, W. Va. 

Second Vice-President: Dr. Arthur C. Chandler, Charleston, W. Va. 

Secretary: Dr. Melvin W. McGehee, 425 Eleventh St., Huntington 1, 
W. Va. 

Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 

Directors: Dr. Eugene C. Hartman, Parkersburg, W. Va.; Dr. Ivan Faw- 
cett, Wheeling, W. Va. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Thomas F. Furlong, Jr. 
Vice-President: Dr. Harry P. Schenck. 
Treasurer: Dr. William J. Hitschler. 
Secretary: Dr. John J. O'Keefe. 
Executive Committee: Dr. Valentine M. Miller, Dr. C. L. Jackson, 
Dr. George L. Whelan. 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 
Presidente: Dr. Fernando Casadesus. 

Vici-Presidente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perellé, 319 Provenza, Barcelona. 

Sec. de Actas: Dr. Juan Berini. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 


Presidente: Dr. Reinaldo de Villiers. 
Vicepresidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 

Tesorero: Dr. Alfredo M. Petit. 

Vocal: Dr. José Gross. 

Vocal: Dr. Pedro Hernandez Gonzalo. 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS. 
President: Dr. Joao Penido Burnier. 
First Secretary: Dr. Gabriel Porto. 
Second Secretary: Dr. Roberto Barbosa. 
Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 
Editors for the Archives of the Society: Dr. Guedes de Melo Filho, 
Dr. F. J. Monteiro Sales and Dr. Jose Martins Rocha. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 
Presidente: Dr. Aldo Remorino. 
Vice-Presidente: Dr. Luis E. Olsen. 
Secretario: Dr. Eugenio Romero Diaz. 
Tesorero: Dr. Juan Manuel Pradales. 
Vocales: Dr. Osvaldo Su4rez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


BUENOS AIRES CLUB OCTORINOLARINGOLOGICO. 


Presidente: Dr. Juan Manuel Tato. 
Vice-Presidente: Dr. Norberto Von Soubiron. 
Secretario: Dr. Oreste E. Bergaglio. 
Pro-Secretario: Dr. Carlos A. Gutierrez. 
Tesorero: Dr. Vicente R. Carri. 
Pro-Tesorero: Dr. Jorge Couzo. 
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a "Approved by Advisory Council of Foremost Ear Specialists and 


4 New fire-proof buildings beautifully located opposite Forest Park. Modern 
Sand Equipment. Best home environments. Pupils constantly in care Of 
experienced supervisors. 


ORAL SCHOOL FOR DEAF CHILDREN 


) Cc. |. D. offers all advantages of exclusively Speech Training and expert 
¢ supervision for both Resident and Day Pupils. 
Nursery School (2 years of age) through the Elementary Grades. 


" ACOUSTIC TRAINING FOR CHILDREN WITH RESIDUAL 


Salvaging of Residual Hearing is a specialty of C. |. D. The Acoustic M 
created here: Group and individual hearing aids used for class instructio 
grade levels. 


LIP-READING INSTRUCTION 


Private and Class Instruction for Hard-of-Hearing Adults and Childr 
Conversational Classes for advanced pupils. Speech conservatic 


CORRECTION OF SPEECH DEFECTS 


Private and Class Instruction for children with normal hearing and delayed § i 
defective speech. 
Resident and Day Pupils (2 years of age through Elementary Gra 
Private Instruction for Adults. 
Correction of Imperfect Phonation, Imperfect Articulation, Aphasia, St 


TEACHERS TRAINING COLLEGE 


| two years of Training following a professional curriculum for applicants wi 
a Sollege qualifications. Graduates qualify for degrees of Bachelor of Science ft 
Sor Master of Science in Education from Washington University. Graduates | 
teach both the deaf and speech defective, : 


Max A, GoLpsTEIN, Founder - Mauss Jutia M. Connery, Pri 
For further information address 
Dr. Heren Scuicx Lang, Principal 
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